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Trim in design, faultless in construction, this Tycos 


Dial Thermometer offers many important features to \ _ 


the instrument user. 


Handsome black case, which also may be had fo 
flush-mounting, makes a neat installation, harmoniz- 


ing with other instruments on a panel. 


Die-cast aluminum case with a special locking device 
holding the glass front so that it is impervious to 


moisture, dust, fumes or vibration. 


Dial of non-rusting silvered brass with clear, easy 


reading figures. 


Carefully designed pointer that leads the eye to the 
temperature mark. 


Friction adjustment for quick and easy setting of the 
pointer without removing case. 


Highest grade movement, fully bushed. Special alloy 
steel chromium plated movement for conditions of 


excessive vibration. 


This Tycos Dial Thermometer is available with mer 
cury, vapor or gas-actuated tube system. We believe 

you should know more about the instrument. Let 
send details. 












A RECORDING EXTENSOMETER 
FOR LESS THAN $50 





Scarts «~g7zs 


A“ unusual in design as in price—-the Serateh Exten 
someter weighs less than one ounce, comple Ti lt IS 


only ft inches in length——so small it TE be held in the 





palm of your hand. 

It is as true and accurate as larger extensometers, 
weighing many times as much and selling for many times 
its price. 

It was primarily designed for measurement of dynamic 
stresses in structures light in weight, themselves—such as 
airplanes and airships, models of bridge structures, ete 
However, it is by no means so limited in its application 
It is ideally suitable as an accurate, convenient, inexpen 
sive means for the measurement of stresses in buildings, 
machine tools, internal combustion and steam engines, 
railroad locomotives and cars, bridges and other struc 
tures—in fact, for almost any measurement of stress 

Consideration of the wide scope of usefulness of such 
an instrument at such a price should suggest an entirely 
new conception of the application of extensometers. 

Southwark is constantly contributing new and im 
proved testing instruments and machines toward the ad 
vancement of science. That is why, throughout the world, 
Southwark is recognized as the greatest assemblage of 
experience, engineering talent and manufacturing ré 


sources ever devoted to the development of testing equip 


ment. 
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If Corrections Are Needed 
Do Not Delay Action 


The time to make corrections for temperature drift is 
when it first starts. Very little correction is needed then, 
but if delayed, a bad condition can develop. 

The Brown Trend Analyzer makes a small adjustment if a 
small correction is required, but if a serious change has 
occurred, it will make a large correction. It does auto- 
matically what would be done by hand if it could be 
perfectly done. 


WRITE FOR FULL INFORMATION 8 O 
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“COMPLETE TEMPERATURE CONTRO” 
cl by Foxb O 


@ Complete temperature control means accurate, de} 
able control of oil, gas, steam or electrical heat at any i 


trial temperature. 


@ |t means adequate control for simple problems and 





POTENTIOMETER CONTROL rectly engineered control for. problems involving compli 
PYROMETER 
Write for Bulletin 182 process lags. 


@ There is no ''Cure-All"’ for temperature control problems. 
No one instrument—no matter how many gadgets and cor 
pensators it may contain—can give correct control on ever 


problem. 


@ Solution of control problems requires a wide variety of ir 





"ROTAX" ELECTRICAL struments and engineering experience—Foxboro has both. 
CONTROLLER 


Write for Bulletin 184 
@ Foxboro builds several types of control instruments 


suited for a particular purpose. 


@ Controllers can be furnished of either air or electrically 


operated types and with control action ranging from open 


~ 


and shut, throttling, full-floating, to the stabilized contro 
the "'Stabilog System.'’ Our Engineers will be glad to analyze 





your problem and recommend the correct instrument for +! 


TEMPERATURE CONTROLLER 
OR "STABILOG” ; ae 
Write for Bulletin 177 ijob—there is no obligation—write today. 





THE FOXBORO COMPANY 
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in This Issue 


rs Not only gas companies, but all indus 
trial plants using large numbers of instru 
ments, Will find useful hints on the questions 
of maintenance, checking and replacements 
in the first article. Though Mr. Johnston 
deals only with Small Gas Regulators, his 


conclusions are applicable to many other 


devices. 


@ Entirely devoted to magnifying gears is 
the current instalment of Prof. DeJuhasz’s 
book. These important elements of The En- 
gine Indicator are analyzed with a profusion 


of details and interesting comments. 


@ And in the current instalment of his 
book on Flow Measurement and Control, 
Major Béhar again breaks new ground, with 
a novel but evidently logical analysis of 


“head meter” indicating instruments. 


@ Forty-Eight Articles on New Instruments 
then follow. What a treat for readers who 
make it a practice to look through this de 
partment regularly! And what reader, we 
ask, ever relaxes his constant search for im 
proved devices? By the way, this department 
usually includes items announcing not only 
how to do something betfer, but how to do 


something that couldn’t be done before. 


The Front Cover 


@ The front cover shows several instru- 


meat boards at the Continental Oil Company. 


EDITORIAL COMMENT 


Well Meant But Fallacious 


AN eminent technical journal editor whom, on this page last autumn 
we took delight in complimenting, devotes his July editorial to 


giving advice to unemployed radio engineers. We quot 


: Scattered all over the eountryv today re inemy] 
radio engineers, familiar with the principles of these eleetror 
devices. These engineers can find plenty of opportunity f the 
own ingenuity if they will drop into local shops and fa 
in their vicinity (particularly “home-town people” they know) 
ind ask to be taken through the shop or plant to suggest 
portunities for saving money. Practical use will at once 
gest themselves, and the engines eal rrange 


electronic apparatus and get it working 


Our first impulse was to print this excerpt here with no other com 
ment than the title For Instance? Mature consideration, however, shows 
the need of a conclusive refutation. 

To engineers who know the difficulties involved in specifying the 
proper equipment for each application in an industrial plant, we need 
not point out that the quoted advice rests upon an untenable premise 
Experience has taught them that the trained sales engineer familiar 
with their problems is a help, while the outsider “nosing around try 
ing to sell auxiliary devices for applications which he has not carefully 
studied in advance is a nuisance. 

Exemplifying the former is the application engineer traveling for 
an instrument firm which has thoroughly trained him in th processes 
of the industries he is to call on. He knows the many details of the 
applications—in fact he often suggests improvements unrelated to the 
devices he sells. Therefore ; he generally is a we leome consultant 


Exemplifying the latter is the average so-called radio “engineer 


(we mean one who is not an engineering graduate). And for four rea 
sons: (1) He is seldom familiar with processing equipment. Give him 


a pass to the plant, lead him in front of a continuous normalizing fur 
nace, multiple-effect evaporator, dephlegmator tower or specialized 
vuleanizer, and nine times out of ten he will know neither what it is 
nor what it is for. (2) Even if he can name each piece of equipment 
in the plant and state its purpose, the chances are a thousand to on 
that he (or any unprepared outsider) will not be familiar enough with 
the process itself to recommend changes. (8) Nearly every unsold 
possible application for an electronic device is an unsold application 
for a non-electronic device. Regardless of which would be the better 
device, the unsold application is likely to be an untried application for 
an electronic device and at the same time one for which non-electronis 
devices have been tried and approved. (4) Few radio engineers know 
enough about electronic devices to “drop into factories” and “suggest 
opportunities for saving money.” Granted that they know the charac 
teristic curves of every vacuum tube and photocell on the market, what 
can they know, without special training in the fundamentals of instru 
mentation, of the performance characteristics of control devices in 
which these tubes are employed? Do unemployed compressed air engi 
neers “drop into factories” where “practical uses will at once suggest 


r-relay 


themselves” for temperature and pressure controllers of the a 
type? Do unemployed clockmakers visit plants to suggest installing 
recorders, cycle controllers and other devices utilizing clocks’ Do un 
employed mercury refiners go around recotmme nding the rmometers and 
other mercurial applications? 

Countless opportunities await electronic devices in industry. Nobody 
is more genuinely enthusiastic on this subject than the editors of 
INSTRUMENTS. But intemperate, injudicious enthusiasm—display 
ing itself in fatuous advice to unemployed radio engineers in general 


can do no good and much harm. 
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There’s a trick in handling hez 


























\ Two Vitrohm 4" 
Stamped Stes 
Rheostats concen 
trically mounted 
for back of board 







Warp LEONARD Rheostats and Re- 
sistors have the highest continuous duty 
watt rating. For given space and permis- 
sable temperature rise they dissipate 
the greatest wattage. The answer is the 
efiiciency of Vitrohm (vitreous enamel) 
adopted nearly half a century ago, and its 
improvement since then as the result of 











continuous and comprehensive research. 


’ : : sold from the large stock or made 
Ward Leonard Rheostats include sizes, ee ; & , 
special for special purposes. The policy 


tapers and capacity ranges from the tiny : ; 
a ; ' ; : of this company is not to sell from 
2%, inch unit for use with a fractional = A i . 
; stock” when a special design would 
horse power motor to the big, husky chap 


that controls the mighty generator in a 


central station. Ward WARD LEONARD ELECTRIC CO. 


prove more efficient. 











Leonard Resistors are 


equally wide in their 37 South Street, 
scope. They are either Mount Vernon, New York 
Vitrohm 


...., WARD LEONARD 


wait’! RAM EOSTATS-RESISTORS 
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WARD LEONARD ELECTRIC CO. 


; 37 South St., Mount Vernon, N. ¥ 
The various Ward Leonard Products are described in numerous bulletins. Please 
indicate on the coupon the class of products in which you are interested. ee 
Ward Leonard Products 
My 
Resistors Motor Starters Battery Charging ‘ 
Field Rheostats Dimmers Rheostats sits 
Magnetic Relays Projection Rheostats Automatic Voltage sidsiging 
Speed Regulators _ Laboratory Rheostats Regulators Cet \ a oe oom 
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Small Gas 


Regulators and 
Unaccounted 


for Gas 


By A. W. JOHNSTON, Jr.* 


Governor Test 
Equipment 


INTRODUCTION 

N JUNE 1927, a general survey of the Harrisburg 

Gas Company system was undertaken in an effort to 

reduce the amount of unaccounted for gas, which 
then was about 13% of the send-out. The company has 
approximately 33,000 meters, of which, 11,500 are sup 
plied through house governors. Included in the survey 
was a systematic house-to-house inspection of governors. 
It is the intention of this paper to point out certain facts 
brought out by the investigation to date. 


GOVERNORS AND GAS LOSSES 


The existing conditions were found to be as follows: 
Prior to 1930, the number of blowing governors per 
-~ 4 . 7 4 ‘ > 
vear averaged 27%. In 1930 this increased to 38° and 
drew attention to the abnormal condition. A preliminary 
investigation showed that eight different makes of gov 
ernors were in use. Shop tests revealed that of the eight, 
five possessed unfavorable operating characteristics, 
were badly worn from long use, or were obsolete. All 
adjustments and minor repairs at the time were being 
made on the customers’ premises, with the exception of 
the non-replaceable type valve governors, which were 
removed and repaired in the shop. This latter type in 
cluded about 86% of the total number blowing. 

These conditions, coupled with the fact that unaccount 

a . A . 
ed for gas had risen to 12.12%, under otherwise normal 
operations, made it appear plausible that the two were 
related, and that the increase in unaccounted for gas 
might be traced to the action of the governors. With this 
in mind, the procedure in governor handling was revised 
as follows: 

The obsolete types were to be condemned and replaced by 
governors of modern design. 

All governors found blowing were to be removed and a tag 
affixed, bearing the address of removal. No adjustments or 
repairs were to be made on customers’ premises. 

Out-going governors were to be overhauled and tested in 
the shop, through a consumption range varying from a_ pilot 
light to 150 cu. ft. per hour, and adjusted for a delivery pres 
sure of 4 inches, at a consumption of 150 cu. ft. /hr. In no 
case was the lock-up or no-flow pressure to exceed 6 inches 
Sealing pressure was to be 12 inches. 

Each governor so tested was to be given a serial or company 
number, and an additional metal tag, showing the date and 
nature of the last repair. 

Record of each incoming governor was to be maintained by 
the governor repairman. This record was to contain informa 
tion such as serial number, date repaired, make, type, nature 
of repair, delivery and lock-up pressures, the date last re 
paired and the address from which the governor was removed 

Orders covering blowing were to be maintained in a sepa 
rate file, so that periodic analyses could be made. 

Racks were to be constructed for motor vehicles transporting 
fovernors, to insure proper handling. 


Meter department, The Harrisburg Gas ( ompany 





RESULTS OF GOVERNOR SERVICING PROGRAM 


After one year’s operation under the revised proced 


ure, the number of blowing governors decreased 38.3 % 


( 


despite the fact that only 2.740, or 23.6°0° of the total 
number of governors in service had been replaced by 


improved shop-tested types 


Accompanying this decrease, a similar reduction in 
unaccounted for gas, which in April, 1931, was 11.74%, 
compared with 8.04% in March, 1932, made it evident 
that some relation existed between the two. The simi 


larity between the unaccounted for gas curve and that of 


governors during the two vears, is shown on the 


accompanying graphs. The saving brought about by thi 


blowing 


~ 


former is estimated to be 65,000 mef million cubic 
feet), and involves an amount of $19,500, to which must 
be added $1,500, the saving due to the reduced number 
of governors serviced. 

In 1930 repe at orders were re sponsible for 24.8! ol 
the total blows, and, therefore, 9.6% of the 38.60 blow 
ing rate. During 1931 this figure was reduced to 1°; 
but because of the fact that ad justme nts were no longer 
made on customers’ premises, it is included with the 
other factors making up the total rate. It is evident, 
however, that the decreased 1,092 blows can be attri 
buted to shop adjustment and repair in lieu of repair on 
the customers’ premises, and proves conclusively that 


re placeme nt is more satisfactory than adjustment on the 


premises, unless governor operation is thoroughly unde: 
stood by service men and closely supervised. This fact 
appears somewhat contradictory to modern governor de 
sign which. in most cases, stresses the advantages of 


repair in position. 

In replacing 2.740 poorly operating and obsolete gov 
ernors with those of more recent design, the blowing rate 
of the governors, excluding that attributed to adjustment 


on the premist s, was reduced from 29.007 to 23.4% 


BLOWING ELIMINATION 
1. Dust 
The blowing caused by the movement and accumula 
tion of dust from main systems on governor valve disk 
is estimated at 5.7% of the blowing rate. This is equiva 
lent to 660 blowing governors annually, the repair cost 


of which is $1,325. If we assume a 1007, blowing ra 


for the newer type governors, 5.7¢ 
dust, it follows that the inherent blowing rate of the 


governor itself is 4.3%. and the length of service of 


( of which i due to 


that governor almost indefinite. Careful observation ha 
shown that dust movement is an important factor, and 
is particularly noticeable in the change period from on 
season to another, varying with decrease or increase in 
load. This condition becomes most exaggerated during 
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The most important cause of blowing is 


‘UNACCOUNTED For GaS/ BLOWING GoVERNORS: /[ disk, which is constructed of leather in pra 
| . 4 ill ty pe governors In gene ral use on medium p 
sparc for fomancn fos <———————— | The life of the disk defines the length of s. 








sty 


i the governor, and the material being used at 
though acce pted for years, cannot be term 


factor, 





The treatment of leather for disk use cons 
ally in immersion in paraffin, beeswax, tallow 6. 


tral oil, for the purpose of closing the pores 








yet been found in service that due to the consta) 

al bardment of gas and dust particles, augmented 
force of the valve against the seat, paraffi de 

a substitute is forced from that part of the disk 














tact with the orifice mouth, toward the out 





At the same time the gas acts as an absorbe1 








UNACCOUNTED Fop 





























of f, : result is a drying out of the center of the dis 
8 y iss stess a breaking down of the leather fibres and opel r 
5 ‘| ‘UNACCOUNTED FOR GAS- ; ; the pores. This permits creeping, and becon 
} | 4 “I uae ote ier pronounced after about a year’s use. Creepin 
; ; or may not lead to outright blowing, but it do 
mit the loss of a small amount of gas each time 
pressure is de veloped on the house piping. 
‘ = ici tite | FY ee} frit aaa aaa As near as can be determined, cree ping beg 
oad : mediately following the termination of the day ( 
The pressure on the house side of the governor s] : I 
2 i aa builds up until sealing pressure is reached, at h 
2 time sufficient gas is passed off to lower the pr 
= aaa Ses ' to 9 or 10 inches. Starting at 10 inches the pr 
- cuMUiLATIVE | increases until blowing pressure is again develo 
. This condition takes place a number of times, de} : 
3 ing upon the amount of seepage through the po 
the disk. It is thought a minute amount of mercur , 
(Continued on Page 
wmealll 
-UNACCOUNTED For Gas- 
the months of September, October and November, and } fg Sra gt = ae 2 
to a lesser degree during April, May and June, in : Fe — eee tina nbc 8 SE el Ea ee 
this property. Elimination of blowing due to dust, 
whether accomplished by re-de sign of the valve, the Ks 
seat, through some method of filtration, or by partial ' = 
hydration of the gas, would materially assist in length Ss 
ing the service life of governors. 3 
2. Valve Design and Construction 4 
Following a year’s observation and test on different ns 
make governors in and out of service, it is found that ~ 
blowing, with few exceptions, is confined to the ac 
tion of the valve and valve seat, or the inherent sensi Het 
tivity of the governor. Of major importance is th 1-200} *PER. MILE OF 3" MAIN PER YEAR 
ction of the valve and seat. While practically all of | ‘BY MONTHS « 
the modern make house governors will, upon compara gitsteiiss eae 
tive bench tests, show about the same characteristics i 
is far as de livery and lock up pressures are concerned, / ; 
little is known of their operation after extended pr Fri i Tanta 
riods in service. This paper points out interesting sm 
facts along this line brought out by the investigation. f 1a 
In governors where there is little or no partitioning ; 
between the inlet chamber and the under side of the 
diaphragm, the area is such that a high pressure rush 
of gas is transmitted too rapidly to the diaphragm. In 
going from full load to no load, the momentary lock = 
up pressure is exceedingly high and the governor is S 
sensitive. As the disk becomes worn from use the is a | «MILLION CUBIC FEEL PER YEAD- 
initial adjustment changes, producing a higher d - “BY, MOSTAS*. 
livery and lock-up pressure, which, in turn, develops so} : 
1 momentary pressure sufficiently high to blow the 
seal. Even though a more positive action is obtained ce che ; 
through a large partition area, it is of no special ad | a ee eae er ee Se ———- 


vantage, and develops a tendency to blow. 
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The ENGINE INDICATOR 


6, The magnifying gear. The displacement of the indi 
ator piston is communicated to the recording pencil and 
magnified 3, 4, 5, 6, 7 or 8 times (in normal indicators 
usually 6 times), by means of the recording gear. This 
device has to fulfill the following requirements: 


( 


a. Kinematic requirement. 

1. The movement of the pencil must be rectilinear and ac 
curately parallel to the piston motion. 

2. The displacement of the pencil must be proportional to the 
piston displacement at all positions of the piston. 

b. Dynamic requirement. 

3. It must have low inertia, in order to reduce the error in 
the pressure recorded. 

c. Constructional requirements. 

{. The parts of the recording gear must be sufficiently strong 
ind stiff to withstand the forces of acceleration without failure 
and flexure; 

5. It should preferably be of compact design, permitting ease 
of handling. 

In the following a number of magnifying gear types will 
be discussed: 

a. The lemniscoid type of magnifying gear Fig. 26 
has been historically the first and was used in the 
Richards indicator (Fig. 4.). In this case the path of 
the pencil point is a lemniscoid, the middle portion of 
which closely approaches, and has three points in com 
mon with, a straight line. Proportionality with the piston 
displacement is obtained if the link connecting the end 
of piston rod to the long arm is parallel to the connecting 


Fig. 26. Lemniscoid Type 
\ Magnifying Gear (Richards) 


B 


—_.* 


A 





0 
Lb, 








link bearing the pencil point. This result is attained by 
locating the three characteristic points: S, A, and O on 
one straight line as shown in the illustration. In this cas 
the triangles AOB and SOC are similar. A disadvantag: 
of this gear is its large dimensions owing to the distanc« 
of the two poles O and O’; furthermore, the moving 
masses of the arms and links are rather large. 

b. The ellipse type of magnifying gear (Fig. 27) is 
based on the following kinematic principle: If two points 
A and S$ on a straight line move on two straight lines, 
X, y, which are perpendicular to each other, then any 
point on the straight line AS describes an ellipse, the 
principal axes of which lie on x and y. Conversely: if 
4 point A is led on a straight line x and another point 


s Prof ; 
Asst. Professor of Engineering Research, Px nnsylvania State College. 


lts Design and Theory 


(Continued from July issue) 


C is led on an ellipse of which x is a principal axis, then 
there is a certain point S on the straight line AC which 
will describe a straight line Vs this latter being the other 
principal axis of the ellipse. In a particular case, when 
the point C bisects the distance AS, the point Cc 
scribe sa circle. 

On this principle is based the so called Evans straight 
line motion (Fig. 28). Point A is led in a straight slide, 


or, in order to reduce friction, a link guiding A’ in 


Fig. 27 (below). Principle of El- 








lipse Type Magnifying Gear F 
.A 
1 4 O 

Pr Fig. 28a (above). Evans Mag 


nifying Gear With Counter Link 
‘ Attached to Middle Point of Re 
wlpes cording 


circular are can be substituted for the latter. In this 
case the path of S is not a true straight line, but approxi 
mately so within a certain range. The proportions of the 
Evans magnifying gear can be investigated (according 
to Slaby) as follows (Fig. 28a): 

The instantaneous center of rotation, pole P, of the lever 
AS lies in the intersection between P of the links AB and O'¢ 
The pole Py, for the rod BD lies in the point of intersection 
between P,B and the normal to the piston rod at point D 
Denoting the velocity of the piston by v,, of the pencil S by 
and that of the point B by vy, the following relationship can 
be written: 
v1 DP» ry Vo BP, ry vy ryt 

and whence 
\ BP. ry Vo SP, ry Vo rely 


The investigation leads to the conclusion that the proportior 
ality is greatly influenced by the position of the point D, the 
optimum position of which lies on the straight line OS. In thi 
case: 

V4 eB) KD 
OS \S 


where € is a constant 


> 


0 





0 
4h. 


Fig. 28b. Graphical Analysis of Evans 


Magnifying Gear. | 
} 


INSTRUMENTS 
August 1932—Page |85 











Fig. 29. Ellipse Type Magnifying Gear 
With Shortened Countered Link (Thomp- 
son, Schaeffer and Budenberg) 





A disadvantage of this 
type of gear is that the 
pole O' falls into the path 
of the pencil point. In 
order to avoid interfer 
ence, O has to be located 
in a plane different from 
the one in which the pen 
cil arm is moving. This 
introduces undesirable 
bending and twisting mo 
ments. For this reason it 





advan- 
tageous to still 
more from the strict kine 
matic principles and use a shorter link, the pole of 
which is outside the path of the pencil point; in other 
words, to substitute a circular are for a portion of an 
ellipse (Fig. 29). In spite of these compromises a satis 


has been found 


Fig. 29a. Ellipse Type Magnifying Gear 
With Curvilinear Slot (Tabor) 


deviate 


factory approximation to the straight line can be ob 
tained. This type of straight line motion is used in the 


Rosenkranz indicator and in others. 


c. With the point A moving on a circular are the ac- 
curate straight line motion of the point S can be obtained 
if the point C is guided by means of a slot and roller 
on geometrically determined curvilinear path. The dis 
advantage is, that the friction the 
liability to backlash are greater than in the pivoted link- 


however, and also 
age of the formerly described types. 

The requirement of proportionality is satisfied if the 
three characteristic points, i.e. the pencil point, the pis- 
ton rod pivot, and the stationary pivot of the rear link 
lie on one straight line. 


The straight line motions described under a, b, and c 
have the desirable property that they are self contained ; 





Fig. 30. Parallelogram Type Magnify- 
ing Gear. Similar in Principle to the 
Pantograph. A 





Fig. 31. 


Modified Parallelogram Type 
Magnifying Gear, Initiated by Crosby and 


used also in Mathak, and Lehmann & 


Michels Indicators. 
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i.e. the path of the pencil point does not depe1 
straight line motion of the piston rod. The pe: 
remains the same even if the piston rod be remo 
is not the case with, 

d. The parallelogram type of magnifying gx 
30) which magnifies the path of the piston r 
regardless of the path this latter describes. T} 
whenever such a gear is used the straight lin 
of the piston rod pivot must be assured. Whil 
of gear was employed in some older types of ind 
at present it is not being used and does not re 
attention which its simplicity and accuracy would 
In a modified execution, however, as 

e. The Crosby magnifying gear, Fig. 31, it is 
and successfully used. In this modification on 
C of the connecting rod between the piston rod pi 
recording lever is caused to describe a circular ar: 
has to closely approximate the path of that point 
sponding to the straight line motion of the pen 
Thus a slight deviation from the ideal straight 


sults, which is, however, of little practical import 


The great advantage of this gear is the smallness 
moving masses which renders it especially suitah 


high speed use, 


Layout of a Magnifying Gear 

In view of the wide use of the Crosby magnifying 
design will be described in detail. The general procedu 
however, be applied also to other types. 

Referring to Fig. 3la the distance of the piston ax 
the ordinate to be drawn, D,S»g, is determined from 
mensions of the indicator; i.e. center distance of pisto1 
drum plus the radius of the latter. The point O is det: 
from the equation: 


OS, /OD, m= magnification ratio (in our cass 


The length of the rocker link OA % OS, is 
from the requirement that it should not be too long, yet 
ensure that within the range of the pencil travel t 
AA,Ag should not deviate much from a straight lin 


length of the recording lever AS is next assumed approxi 


ly on the basis that AS2 = OA2+- OS, 2 so that the 
arm will sway by equal angles on both sides of its 
parallel to the pencil path. The length of the connectir 
BD has to satisfy the requirement of proportionality 
placement for pencil and piston, i.e.: 


OA m 
. where m is the desired magnification 1 
BD m—! 
There remains to be determined the iocation of the 


center O’ and the length of the counter link O’C. Let u 
the magnifying gear into its middle position, i.e. where | 
cording lever is perpendicular to the pencil path. (This p 
is drawn on Fig. 3la in heavy lines.) Point B on the re 
lever describes an ellipse e having a major axis BS 





uw SA 
— —O-—— scones -tamien «onl 











r axis equal to AB. In accordance with the property of 
lipse, the radius of curvature at the end of the major axis 


ul 
wil be: 
AB2 
r ~ 
BS 
center located on the BS line perpendicular to the pencil 
p lhe other end D of the link BD is guided by the piston 


straight line parallel to the pencil path. This motion can 
be regarded as a rotation around a center in the infinite lo 
cated on a line through D normal to the pencil path. The 
normal at any other point of the link BD will therefore be 
perpendicular to the pencil path. The respective radius of 
curvature of any given point C will be inversely proportional 
to its distance from the point D, i.e. 

radius of curvature at C DB 

radius of curvature at B DC 

The centers lie on a hyperbola h the two asymptotes of 
which are DB produced and the normal at D. Any point of 
this hyperbola connected to a point on the link DB by a line 
normal to the pencil path S» S’ gives the respective radius of 
curvature. In actual designs an approximate value 

be = 1/8 DE 
ean be chosen, which gives a link of convenient length. 

From the point of view of the dynamic requirements it 
has to be borne in mind that to the various elements of 
the recording gear various accelerations (translatory, 
rotary, or both), are imparted whenever the piston is dis 
placed. In a complete analysis all these accelerations 
have to be resolved into components parallel with, and 
components perpendicular to, the piston motion. It is a 
problem of no small intricacy and can be best done by 
graphical operations. For the present however, only that 
element of magnifying gear will be dealt with, the in 
fluence of which is the greatest because of its large 
travel; that is, the recording arm itself. 























—_ 
Fig. 32. Inertia Forces of the Recording Lever 7 ate | 
er s } 
a — | 
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Taking an elementary portion of this lever having a mass 
dm at distance r distance from the fulcrum, (Fig. 32) its ac 


celeration will be 
r d2y 
re dt2 


where r= radius of point of attachment of piston rod 

y = its travel 
the force to be exerted in order to impart this acceleration, 
dP’, is given by the equation 


iP’ —d e d2y 
( —= dm r dt2. 


lhe force is applied, however, by the piston at r_ distance from 
. 0 
the fulerum and this force will be equivalent to: 


r r 2 dy 
aP — dP’ = dm ¥ 
r . dt 


Oo 
and for the entire lever 


= Lf = ) dm 


The value of the integral is the “equivalent mass” of the 
lever, which can be expressed: 
I, 
equivalent mass of lever = —— fram ; 
. ry? ad 
in words: the equivalent mass of the recording lever is equiva- 
lent to its polar moment of inertia for its fulcrum as a pole, 


divided by the square of the distance of the piston rod joint 
from the fulcrum. 


This simplified analysis does not take into considera 
tion the motion of the fulerum. Owing to this the equiva 
lent mass is not, strictly speaking, a constant quantity, 
but has a different value at different piston positions. 
This analysis is adequate, however, to show that it is 
especially important to keep the mass of the pencil and 


its fastening small, because its equivalent mass is equal 
to 

R ’ ; ’ : 

— times its actual mass. With a magnification 


ratio of six this makes the equivalent mass of the pencil 


ts actual mass. 


equal to 36 times 

Constructionally the links forming the recording gear 
have to be strong and stiff enough to withstand the ac 
celerating forces without failure or flexure, yet as light 
as possible, in order to reduce the inertia errors. 

The material of the links is usually high tensile steel, 
formed to suitable cross section to resist flexure in the 
plane of bending forces. In some cases hollow tubes, 
formed to an elliptical cross section, are emploved. 
Lehmann & 


Michels.) Longitudinally the main recording lever is 


(Geiger’s Indicator manufactured by 
shaped to form a beam of equal strength. 

The joints are formed by hardened pins with as little 
backlash as possible. A backlash in a joint would appear 
at the writing point multiplied by the ratio of magnifica 
tion, and is therefore very deleterious, especially with 
high ratio of magnification. 

One can find out the magnitude of the backlash by 
blocking the piston rigidly in a certain position and 
pressing the pencil up and down and sideways. The 
backlash of good indicators should not exceed 1% of 
the total range. 

The stationary joints of the recording gear are fast 
ened onto a platform which can be rocked around the 
evlinder axis as pivot, thus enabling the pencil point to 
be brought into contact with, or be removed from, the 
drum. 

Most recording gears used in inside spring indicators 
and also in some of the outside spring type have their 
links situated in the plane of the cylinder axis. Or, wher 
this is not feasible as in most outside spring indicators, 
the links are duplicated symmetrically in order to bring 
the accelerating forces into the plane of the piston rod. 
Besides avoiding side thrust on the piston this arrange 
ment has the advantage in that the recording gear can be 
completely turned around its axis and the pencil can be 
brought into contact with either side of the drum. This 
feature allows the indicator to be used as a right-handed 
or left-handed instrument, which is a real convenience in 
some Cases. 

Some types of recording gear have their links located 
in different planes. In some makes of indicators even 
the whole recording gear is located in a plane outside 
the piston rod. This method of construction has the d 
advantage of exerting bending forces and side thrust on 
the piston rod, and also on the linkage, resulting in in 
creased friction. The eccentricity has to be reduced to 
as small a value as possible. It is on the whole prefer 
able to locate the recording gear in the plane of thi 
piston rod. 

In present day indicators a small silver or brass point 
is used as a pencil. This gives a finer line, when used on 
a specially coated paper, and keeps its fine point longer 
than does a lead pencil, which was generally used for 
merly. Attention has to be paid to the fastening of the 
pencil point into the end of the recording lever. The 
fastening must be firm enough to prevent the pencil 
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from shaking loose under the influence of vibrations, yet 
it has to be as light as possible, on account of the inertia 
errors involved. It has to be borne in mind that the 
mass of the pencil point produces an inertia force in the 
piston axis equivalent to its mass multiplied by the square 
of the multiplication ratio. A number of pencil point 
constructions are shown in Fig. 33. 

Considerable weight can be saved by careful design of 
the pencil point. One type, with a large knurled head, 
examined by the author, weighed 0.3 gram. Another type, 
with a small slotted head, weighed 0.1 gram. Their effec 
tive weight at the piston axis was—according to the 6 


times magnification—6~ times as much, 7.e. 10.8 grams 


© 


o 





and 3.6 grams respectively, giving 7.2 grams diff 
favor of the lighter pencil: a very worth whil 
The pencil is brought into contact with th 
card by means of a knob attached to the record 
carrier. The movement is limited by means of 
ary stop on the frame in conjunction with an 
screw. Usually the contact is established by 
the knob with the hand. In eases where the ind 
not accessible during indicating, as for exampl: 
motives, or where a number of indicators hay 
operated simultaneously, the contact can by 
about by means of remote control. An electro 
cally operated contactor is shown in Fig. 34. 


. 7 e 


Small Gas Regulators and Unaccounted for Gas ‘continued from Page 184) 


displaced each time the gas is permitted to escape. If 
the action is rapid enough, sufficient mercury is displaced 
to either blow the governor, or upon resumption of the 
morning load, to bring about blowing through a normal 
lock-up pressure operating against a reduced sealing 


Init dium. 


In substantiation of creeping, due to open pores and 
broken down fibres, it is found that but 45°, of the blow 
ing takes place on governors supplying pilots, while 
55% occurs on governors on which there is no pilot. The 
continuous flow pilot, therefore, takes sufficient of the 
excess or sec page gas to exte nd the building up ot pre Ss 
sure over a protracted period of time. 

Blowing produced by dust may be of two types; the 
instantaneous blowing, due to heavy particles lodged in 
the disk groove during demand periods, followed by un 
even seating after the load is discontinued, and the 
blowing produced when small moist particles of dust 
build up a false, porous, wall in the indentation mad 
by the orifice against the disk. This latter type permits 
creeping similar to that caused by broken down fibers. 


SUGGESTED GOVERNOR IMPROVEMENTS 

It appears, therefore, that the problem resolves itself 
into a satisfactory material for use as a valve. A sharp 
mouth orifice design on the valve seat increases the “bite” 
of the seat, into the disk, and lessens the possibility of 
seepage, but at the seme time shortens the life of the 
disk. A rounded mouth orifice will, on the other hand, 
increase the life of the disk, but its wide groove presents 
: trough in which dust accumulates and produces blow 


© © 


Measuring the Stresses in a 


found the actual 


spring was very much greater than that 
accepted by engineers. 


. 


and formulas. Such failures caused A. 
M. Wahl, a Westinghouse research engi- 


Coiled Spring neer, to make some 


EAVY coiled springs, like those 
under railroad cars, often break, 
although they have been built ac The extensometer 


stresses. He found 


unusual tests. He 
shearing stress in a 


mounted on_ the 
cording to accepted design standards spring revealed the magnitude of the 
4 that stresses inside 


ing. It is necessary, therefore, to either sacrifi 
disk life for positive shut-off, or the reverse, 
two are interdependent. 

Effort is being made to obtain a satisfactory d 
terial. At the present time, four compositions ar 
test, and the return rate of governors containing 
being close ly followed. The ests have not bet n < 
on for sufficient time to determine anything det 
however, it is believed that the materials under 
tion are all more satisfactory than leather. 

While the loss of gas brought about throug 
blowing and seepage is appreciable, it is thought 
greater portion can be traced to the seepage, wh 
termines the trend of the unaccounted for gas 
This deduction is made from the fact that during 
ber of years in which the blowing rate remained 
constant, the amount of unaccounted for gas 


creasing. 


In conclusion, it might be said that whilk 
no improvement has been made on the governor 
enough evidence has been obtained to establish th 
that loss of gas through governors is noticeably reflected 


in the unaccounted for gas, and is therefore of suf 
importance to warrant handling governors mor 
cordance with handling of meters than of bagged fitting 
‘onsideration of the possibilities of future saving str 
( lerat ‘ti bilit f futur 
the necessity for more thorough research, in an eft 
produce a governor of such design that blowing 
contributing factors are minimized. 

© °¢ 
The operator passes an electric 
through the tip. At the proper lh 
photo cell shuts off the current 
matically releases the valve int 
quench. This new device has solv 
ficult and tricky operation giving 
product by removing the human el 
from a sensitive process. 
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the spring are often two and one-half 
times as great as those on the outside 
where measurements had always been 
taken. With these new facts it was a 
simple matter to design and make springs 
of the proper cross section and strength 
to eliminate breakage under the required 


loads. A A A 


Electric Eye to Measure 
Valve Tip Hardness 


IP HARDENING of valves at a 
T csi plant is done by a West 
inghouse “Electric-eye,” which accu 
rately gages the heat by recognizing its 
change in color during heat treatment 











Flow Measurement 
and Control 


By M. F. BEHAR** 





CHAPTER XXV HEAD METERS 


(Continued ) 


14. Dial Indicating Manometers 


(a) Uses, Classes, etc. 

The dividing line between glass and dial indicating manometers cuts through 
one functional group, namely the indicating devices, this group to be followed 
by other distinct functional groups of devices dealt with in the remaining sec 
tions. Some authorities consider it the only important dividing line, separating 
“manometers” (fluid manometers with visible columns) from “commercial 
meters” or, from “mechanical and electrical flow meters.’ Opposed to this view, 
the author believes that the only particular significance of this line is that it 
divides one class of manometers (all forms indicating, some forms unsuitable 
for plant service) from several classes of manometers all of them industrial, 
whether indicating or recording, whether “mechanical” or “electrical.” 

To design a visible-column manometer with a uniformly graduated flow-rate 
scale, it is necessary to sacrifice the straight tube of uniform bore which is an 
essential feature of the precision forms. While this problem has never been 
solved completely in any head meter, many satisfactory solutions are available 
in the industrial recorders, and some of the makers of these instruments supply 
non-recording instruments embodying the same feature. As a rule, though, the 
dial indicators are of simple design and construction, with the “progressive” 
quadratic scale. Not only is the demand for uniform scales less insistent than 
in the case of recorders (the charts of which often have to be computed) but 
most indicator installations are on process applications where the differential 
is fairly constant (except for surges—see next paragraph) so that the open 
graduations in the upper part of the square-root scale make for easy reading 
and are frequently preferred. 

Provisions against blow-over of the manometric liquid by reason of excessive 
differential were noted in the preceding section, as features of some “industrial 
ized” glass manometers. They are the rule and not the exception in dial indi 
cators. 

Excessive line pressure, of less frequent occurrence than excessive differen 
tial, is less to be feared where a dial instrument is installed, not so much because 
the factor of safety is highe? than that of a glass manometer but because it is 
a practically certain quantity, whereas glass fails without known reason far 
more frequently than metals and alloys. 

The fragility of glass manometers is another consideration. Here, the initial 
cost of the dial indicator is usually higher—but this is obviously justified 

An increasingly important use for dial indicators is checking the perform 
ance of recorders, controllers and combination instruments operating from the 
same primary elements. A few years ago the rule was to install a glass U-tube. 
just as it was the rule to install a glass thermometer beside a recording ther 
mometer on temperature applications below 750° or 800° F. The increasing 
popularity of dial-indicating thermometers is paralleled. The growing tendency 
to group instruments on panel boards is said to be a factor in this situation, but 
panel boards, to our way of thinking, are not a cause but a symptom: an evi 
dence of preliminary planning. In other words, indicating, recording, totalizing 
and controlling flow instruments are no longer an afterthought. 

Where an electrical remote-reading system is decided upon, the addition of 
an easily-read indicator beside the recorder or combination instrument on the 
panel at the receiving end amounts to a relatively small increase in first cost 
Such an indicator, however, if operated from the same manometer by dy, should 
not be considered a checking instrument: All it checks is a portion of the elec 


«Part Six of The Manual of Instrumentation. 
Engineering Editor. 


FOR BOILER CONTROL 
ox ! 











HE BAILEY BOILER PANEL gives 

complete information for controll- 
ing boiler operation. It contains the 
Bailey Boiler Meter, a Bailey Fluid 
Meter with which is combined a Boiler 
Water Level Recorder, and a Bailey 
Multi-Pointer Gage. The operator 
has everything right before him to 
obtain the desired capacity and best 
efficiency at all times. Request 
recommendations for your boilers. 


PRESSURE GAGE 


Extremely accurate 
gages embodying 
the dead weight 
gage tester prin- 
ciple are available 
in several sizes up 
to 36” in diameter 
for indicating at re- 
mote points the 
pressure of steam, 





water,gas,etc. These 





gages can be used 

with any pressures and are particularly 
suitable for magnified ranges. Ask for 
Bulletin No. 70. 


LONG DISTANCE INDICATOR 


Bailey Meter Selsyn Operated Equipment for 
recording and indicating pressure, tempera- 
ture, draft, liquid level, etc. at any distance 
from the source is highly accurate and reliable. 
Described in Bulletin No. 110. 


be 


ADJUSTABLE 
ORIFICE 


The Bailey Adjustable 
Orifice is for use with 
Fluid Meter instailations 
where accurate measure- 
ments are desired over 
a flow range of as wide 
asl60tol. Ask fordetails. 


BAILEY METER CO. 


1041 IVANHOE ROAD 
CLEVELAND, OHIO 
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INSTANT 
KNOWLEDGE 


of your flow conditions 
with the 






FLOW 
INDICATOR 


Calibrated in any units 
you desire for direct 
reading of rate of flow 
in lines carrying water, 
oils, chemicals, air, gas 
and steam — pressures 


to 1000 Ibs. 
Two types — ‘‘ Close’’ 





ee and **Remote”’ Hook- 
ype 


up. 

Write for Bulletin 208, 
with interesting tech- 
nical details .... No 
obligation. 


v 


MOREY & JONES, Lid. 
Manufacturing Engineers 
923 So. Hemlock St., Los Angeles, Cal. 














MANUFACTURERS’ 
LITERATURE 


In this department we list each month 
the printed matter issued by manufacturers. 
Unless otherwise noted, any of the items 
listed may be secured free upon applica- 
tion to the issuing firm. Manufacturers who 
have not yet sent in their printed matter 
are invited to do so. 








212 Deuble Monochromator. Publica- 
tion No. 169 describes the Universal 
Double Monochromator Adam Hilger, 
Ltd. 98 Kings Road, Camden Road, Lon- 
don, N.W.1 

213 Frequency Monitor. A leaflet illus- 
trating visual indicating frequency 
monitor which was designed to pro- 
vide an immediate and accurate indica- 
tion of deviation of frequency from a 
broadcasting station’s assigned value. 
Doolittle & Falknor, Inc. 1306 W. Sev- 
enty-fourth Street, Chicago, I11. 

214 Rotameter. A leaflet describing 
the rotameter which is a non-recording 
instrument designed to show rates of 
flow in pipe lines carrying water, oil, 
chemicals, other liquids, air or gases 
Schutte & Koerting, 12th and Thompson 
Streets, Philadelphia, Pa. 

215 Relays. A 4 page circular describ- 
ing several continuous current relays. 
Hart Manufacturing Company, Hart- 
ford, Conn 

216 Indicating Caliper. Bulletin No. 
106 Production Data, features the per- 
formance, application and operation of 
an improved device for checking roll 
accuracy to within one-quarter (.00025”) 
to one-tenth (.0001") of one thousandth 
inch Farrel-Birmingham Company, 
Inc. 723 Main Street, Ansonia, Conn 

217 Hardness Rocker. Circular No 
409, Issued May, 1932 describes a new 
instrument known as “Hardness Rocker 
Apparatus” used for testing the hard- 
ness of surfaces. American Paint and 
Varnish Manufacturers’ Association, 
Washington, D. C 
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trical system. For checking such installations as flow meters, a glass | 
dial indicator should be connected to the primary device itself. 
Electrical indicators, remotely located from their initiating devi 
by secondary elements of head meters, need not be discussed and 
separately in this section, and dial indicators, as differential pressure n 
instruments, do not include a separate electrical class except insofar 7 
actual head measurement, at the transmitter, is performed electrically. | 2 
ples, the mercury in one leg of a modified U-tube contacting a num| 
sistors proportional to its level, as in the Republic meter bodies; or i: 
the primary circuit admittance, as in the Bailey.) This distinction, 1 él 
important to industrial users, seems to have been overlooked by eve: ir 
and even by committees presenting reports. 
In general, then, the dial indicators may be classified along the sam: 
the recorders. Inasmuch as some measuring principles employed in 1 
are not represented in the indicators, these latter need only be divid 
broad classes, in order that this section will serve as a sort of introdu 
the more complicated instruments available in great variety. 
One widely-employed general classification is into “electrical” and “1 
cal” but we do not favor it, for the “electrical” label tends to be atta 
any system consisting of a mechanical head-measuring instrument p| 
telemetering circuit. Another division is into fluid manometers and dia; 
manometers, which gives two truly mutually-exclusive classes — neit] 
which, however, is comprehensive. “Wet” or “dry” would seem to 
better expression, being incidentally an accepted division of positive-di 
ment gas meters. 
Instead of attempting an ideal classification, we may conveniently list 
types, as follows: 
Modified U-gage, with float 
Modified U-gage, electrical 
Modified U-gage, ring or tilting 
Modified U-gage, one leg weighed by spring balance 
Inverted bell 
Other gravitational forms ( 
Elastic-member forms 
Piezoelectric 
These are self-explanatory, except the electrical, which was explained al 
and the piezoelectric which is not designed to cover all pressure-electrical effects 
(as the Greek prefix would imply) nor all instruments with piezoelectric cry 
tals and carbon disks designed for high-pressure measurement, but only ca: 
grain and other low-pressure electrical measurement methods applicable t 


low and medium differential heads actually produced by usual primary d 


(b) U-gage and Float 

These elements are by far most widely employed in the recorders, and 
least three United States makes of indicators. From these, that of the Met: 
Metal Works, American Meter Co., may be selected as type example. Its 
tures are mostly apparent from Figs. 25-114 and 115. It is designed for 8 
maximum static pressure and is furnished in differential ranges of 22, 50 o1 


100 inches, together with primary device, connections, seals when nec 
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, complete flow meter. Fig. 13-116 shows an assembly including reset 
ra caustic solution metering application. Each instrument contains 7 lb 
u. in. of mercury. 

In this connection an interesting characteristic of practically all the U-gage 
tem of indicators and recorders may be pointed out: that their sensitivity 
sends on the quantity of manometric fluid. A rigorous analysis discloses nu 
merous factors of design, such as float area and dimensional ratios; and of 
en rruction, such as stuffing boxes, bearings, recording pens, etc.; but in the 
end the development engineer (or the critic) must admit that in order to ob 
rain both unit sensitivity and ultimate sensitivity u ithout sacrificing intrinsic 
accuracy one must provide a large volume of mercury or other liquid 
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(c) U-gage, Electrical Measurement of Head 


It appears that plain indicators are not readily available. Recorders using this 
method, such as the Bailey, Brown, Republic, etc., are described individually 
below, and Chap. XXVIII analyzes all electrical remote-reading systems ap 
plicable to flow metering. 


(d) Ring and Tilting U-gages 

The principle of this method is shown in Fig. 25-117. Note that extreme 
sensitivity is afforded at low rates of flow and that the scale closes up at high 
differentials. Although ideal simplicity cannot be realized in actual indicators 
and recorders, these are easily constructed with uniformly graduated flow 
scales. Details of the Askania Ring instruments are given below under re’ 
corders. The Cochrane Corp. has fully developed the tilting principle, and its 
line includes a round-case indicator with circular scale 42 in. long uniformly 
graduated for quantity-rate. Fig. 25-118 shows some details of construction. 
Note that owing to small diameters, parts can withstand extremely high static 
pressure. Four differential ranges are available. By changing a few parts, an 
instrument may be converted from one range to another. 

A practical advantage of ring and tilting types is that by use of calibrating 
weights they can be checked without reference to other instruments. Such 


21S Field Balances. | 


d entitled Magnet lield 
inces The use f magnet metl 
of prospecting in order to locat 1 i 
mineral deposits as mad with the Ad 
Schmidt fleld balances de ed 
American Askani Corp 1024 M 
Bank Bldg., Houston, Tex 

219 Aireraft instruments. |’ phlet 
Aero 101 Eis intended to convey 

ral craft instr 


idea of the ir ) 
ican AskKania Corp 1024 Mar 
Bldg., Houston, Tex 

Stress-Strain Recorder. | 








describes the sti it 
Which draw i tre stra 
Baldwin-Southwark Corp | 
chall Station, Philadelphia, Pa 
221 Air Filters, A 16 page ds ript 
catalogue on filters and their applica 
tion in the commercial-industrial field 
Owens-Illinois Glass Company, Toled« 
Ohi 
222 Dairy Equipment, Applicati 
Book No. 3200 explains where and how 
to use automatic controls and recordings 
instruments in the dairy industry. hie 


Bristol Company, Waterbury, Conn 
223 Meter Tester. A broadside 
scribing a meter tester which is quick 


operated There ire no loose We hit 
to confuse the operator and percenta 
readings are based on the imount 


water actually passed by the meter i 
W. Clark Company, Mattoon, Illinoi 

224 Spectrographic Analysis. [ilu: 
trating instruments for Spectrograph: 
Analysis. Bausch & Lomb Optical © 
Rochester, N. Y 


225 Operation Recorder. Circular ! 
Practical Instrument Co., 2717 N. Ast 
land Ave., Chicago, III. 

226 Diaphragm Meter. Bulletin N 
236-A illustrates the Diaphragm Mete1 
Type GK which registers, indicate ind 
records the flow of fluids. Builders I 
Foundry, Providence, R 

227 Electrified Facilities. A four-page 
folder describe some economic to be 
effected by modern applications of elec 
trical equipment in shop engine 
houses, and freight vards. The folder 
identified as I).M.F. 5421 Westinghou 
Eleetric & Manufacturing Co 
Pittsburgh, Pa 

228 KRheostats. Bulletin 1330) offer 
distinctly new features of the Ja by 
Rheostats James G. Biddle Co 1211 
13 Arch Street, Philadelphia, Pa 

220 Precision Mixer. A singh: breve 
illustrating the precision mixer Thi 
mixer is an attachment for operation 
on the Hobart Model C-10 Mixin Ma 
chine. The Hobart Manufacturing Con 
pany, Troy, N 

230 Generator Temperatures. Circu 
lar I-142-G, describes generator tem 
perature recorders which give tempe! 
ature trend ind stand ready to ring 
for help if temperature climbs too 
high. Leeds & Northrup Co., 4901 Ster 
ton Avenue, Philadelphia, Pa 

231 Relay. A leaflet describing 1 
persensitive relay which control rel 


tively heavy currents through the lim 
ited mechanical impulse of thermostat 
iction or through variations in elect 


cal resistance set up by varying the 
intensity of light striking a photoele« 
trie cell American Instrument Co., Ine 
774 Girard St., N. W., Washington, ID. ¢ 

232 Industrial News. The title 
house-organ newspaper devoted to els 
trical control equipment Square I) 
Company, Milwaukee, Wis 

233 Overhead A. ©. Network System. 
Circular €.1944 covers the new applica 
tion of economical econdary low vol 
tage networks to low density load 


areas fed by overhead lines. Westing 
house Elec & Mfg. Co., East Pitt 
burgh, Pa 

234 VPolaricode Control, Circular 


(*.1948 describes the operation and cor 
struction of the radically new Polari 
code split-second supervisory control 
Westinghouse Elec. & Mfg. Co Kast 
Pittsburgh, Pa 

235 Calorimeters. Catalogue C-1 en 
titled Studentia Calorimeters Three 
other bulletins issued by the same com 
pany are Bulletin 129, “Mechanical 
Equivalent of Heat Apparatus” Bulletis 
131, “Polariscopes and Accessories,” and 
gulletin 130 “Scientia Gas Calorimeter 
Gaertner Scientific Corp., 1201 Wright 
wood Ave., Chicago, Ill 

236 Tester. Folder No. 4084, A_ re 
print from the “World’s Paper Trade 
Review,” dated May 8 and 5th, 1931, 
entitled, “Beating and Freeness Tester 
an apparatus for determining the free 
ness of paper, pulp, cellulose and me 
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237 Anemometer. Bulletin No. 68 
Mine Safety Appliances Co., Braddock 
Ave. and Thomas Blivd., Pittsburgh, Pa 

238 Vacuum Tube. A loose leaf arti- 
cle entitled, “Vacuum Tube Now De- 
tects Fire,” by Allen C. Forbes. Skala 
Research Labs., 2300 South 56th Ave., 
Cicero, Illinois 

239 Pyrometer. Prospectus No. 269 
features the P2 new pocket pyrometer 
measuring range 900-1800° C. approx. 
Spindler & Sauppe, Inc., 86 Third St., 
San Francisco, Calif 

240 Pressure Measuring Instruments. 
A circular announcing standard appa- 
ratus for producing and for measuring 
high pressure. Circular MAC 31 shows 
the improved model Analytical Balance, 
ilso circular Mono 32 describes the 
double Monochromators with optical 
systems of glass or quartz. P. J. Kipp 
& Zonen. Delft, Holland 

241 Balances. Technical Data Sheet 
No. 6 introducing price list and fea- 
tures of balances used in the textile in- 
dustry Roller-Smith Company, 233 
Broadway, New York 

242 Experimenter. “Bridge Methods 
for Measurements at Radio Frequen- 
ies" is the title of the article in the 
fuly 1932 issue of The General Radio 
ixperimenter. General Radio Company, 
Cambridge A, Mass. 

243 Pilot Regulator. A 4 page bulle- 
tin describing the Jet Pipe Regulator 
which is used to maintain a constant 
predetermined condition This condi- 

on may be one of pressure, draft, 
water level, tension, speed of rotation, 
ete H. A. Brassert & Company, 310 So. 
Michigan Ave., Chicago, Ill 

244 Air Meters. Bulletin A-6 describes 
1ir meters used for comparing the air 
onsumption of different makes of 
equipment. Another piece of literature 
by this same company listed as Blower 
Bulletin illustrates forge and gas fur- 
nace blowers. The New Jersey Meter 
(o., Plainfield, N. J 

245 Mining and Scientific Instruments. 
Two circulars describing various mag- 
neto blasters, leading wire reels and 
hand reels and direct reading anemome- 
ters. Davis Instrument Manufacturing 
(‘o., Ine., 513 East 36th St., Baltimore, 
Md 

246 Gas Indicator. Bulletin No. 72 de- 
scribes the combustible gas indicator, a 
simple, practical, direct reading instru- 
ment for testing explosive gas hazards 
Mine Safety Appliances Company, Brad- 
jock, Thomas and Meade Sts., Pitts- 
burgh, Pa 

247 Steam-Operated Controller. Bulle- 
tin 1024 presents the new Tag Steam- 
Operated Controller. C. J. Tagliabue 
Mfe. Co., Park and Nostrand Aves., 
Brooklyn, N. Y 

248 Relays. Circular GEA-1583 de- 
scribes high-speed, directional distance, 
directional over-current and time in- 
duction relays. General Electric Com- 
pany, Schenectady, N. Y. 
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Name. 
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4, 
Ps Multy-Purpose Laboratory Balances 4 


Combining In one Instrument for one Price 


THE ANALYTICAL BALANCE 
THE MICRO-CHEMICAL BALANCE 
THE ASSAY BALANCE 
THE PULP BALANCE 


The 
HEUSSER INSTRUMENT MFG. CO. 
Makers 
165 Plerpont Ave., Salt Lake City, Utah 


Bulletin 37 tells the whole story. 
4, A postal card will bring it to you. » 
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checking is for one point and generally suffices for an instrument 


carefully been factory-calibrated. 


(e) Spring-balanced Leg U-gage 


Figs. 25-119, 120 show the Askania Werke’s indicator employing t 
ciple (distributed in United States by American Askania Corp ) and 
explanatory. Note the attainment of a uniform scale for flow by the 
parabolic liner for the unweighed leg, ‘so calculated that the quantity 
cury passing into chamber 5 is proportional to the square root of the 
tial.” The spring is purely a weighing spring, is not subjected to high 1 
tures or corrosive fluids, and can therefore be selected from a wide 


medsuring springs. 


(f) Bell Types 


(Will be dealt with under recorders. For an extended treatment 


Four, Chap. XVII.) 


(g) Elastic-member 


The aircraft instrument industry, guided by the Bureau of Standar 
other research bodies, has developed the most highly perfected diff 
pressure indicators employing capsular spring, diaphragms, and other 
members. Metallurgical research has in recent years produced alloys cay 
being stamped, spun, drawn, etc., to the desired forms and dimensions | 
combining the various properties that instrument springs should possess. | 
detailed discussions see Part Four, Chap. XVII, § 8. Head metering 
ments of the differential bellows and diaphragm types abound in Europ 
the standards of ruggedness, accuracy and sensitivity for this kind 
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do not seems to be high, judging from available descriptions. In this ¢ 
elastic-member instruments must compete with numerous gravitational : 
ments for the same classes of industrial applications. That is why there 
in the field of head metering; that is why these few perform well. 

Two diaphragm instruments are selected as type examples: that of Bu 
Iron Foundry, Figs. 25-121, 22, with B.I.F.’s own primary devices and 
uring up to 60 in. water head at the usual steara pressures; and the 


Corp.'s small edgewise unit, Figs. 25-123, 24, developed especially for ai 
measurements where the boiler furnace or other aplication is itself 


1 
+h 
Lilt 


ferential producer,” and characterized by a slack gold-beater’s skin mem! 
and flat measuring spring permitting 12 ranges from 0-0.6 to 0-8.0 in 


water where the zero point is usually below atmos heric. 
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Pneumatic Switch 
The Foxboro Co. 


SIMPLE, compact pneumatic 

switch has been designed by this 

company for use with their stand- 
ard temperature and pressure controllers. 
This switch makes possible the use of 
air-operated controllers on equipment 
that is controlled by turning on and off 
an electric current. It has been used suc- 
cessfully to control temperatures in elec 
: trically heated ovens, to 
control moter operated 
pumps, blowers and 
compressors, and as a 
means of producing 
audible or visible sig 
nals on time cycle appli 
cations. 

The switch is a stand- 
ard single pole mercury 
type switch mounted in 
a small cast-iron hous 
ing with an outlet tap 
- ped for either conduit 
or BX connector. In conjunction with 
suitable auxiliary magnetic switches, it 
may be used in any circuit where the cur 
rent is not higher than 600 amperes at 
220 volts. Operation is by a small dia 
phragm motor mounted directly on the 
housing. The standard switch is closed by 
air pressure from the control instrument 
and opened by a spring. The switch is, 
therefore, always open when the air is 
off. 





Two-Component 
Vibrometer 


Electrocon Corporation 
HIS INSTRUMENT measures the 


vertical and horizontal vibrations 

simultaneously, when laid down on 
the object whose vibrations are to be 
measured. A spot of light traces out the 
exact path of the vibration, magnified 
many times, on a ground glass scale. It 
will measure frequency and phase posi 
tion in addition to amplitude if used in 
conjunction with the Davey portable bal- 
ancing equipment. 

The illustration of the circular ground 
glass scale, which is four inches in diam- 
eter, shows the way a typical vibration 
reading appears. In this case the vertical 
vibration amplitude is 6 mils and the hor- 
izontal vibration is 4 mils. The faint track 
of light which appears to the right of 
the main indication is explained further 
below. 

The instrument works on the principle 
of the seismograph, the main element be 
ing a weight suspended on springs. When 





the instrument is subjected to vibration 
above a certain frequency, this weight 
will remain inert in space, partaking of 
no motion from the vibration in either 
direction. A novel method of suspension 
makes possible the use of an unusually 
light weight and at the same time a low 
natural frequency of oscillation. A small 
concave mirror carried on a spindle is 
mounted on the weight and light from a 
small incandescent bulb passes through 
a small aperture and is reflected by the 
mirror in the form of a round spot of 
light on a ground glass scale. In order to 
magnify the relative motion between the 
weight and the rigid frame of the instru 
ment, a silk thread fastened to the frame 
is wrapped around the mirror spindle. 
This is exactly the same as the method 
used in this company’s earlier single di 
rection vibrometer, except that the mir 
ror is pivoted in both directions. If the 
vibration is in one direction only, the 
oscillation of the spot of light will make 
it appear as a straight line in that direc 
tion; vibrations equal in both directions 
will produce a circular track of light, 
and unequal amplitudes in the two direc 
tions will produce an elliptical light track 
as illustrated. 

The natural frequency of oscillation of 
the weight is slightly under 100 per min 
ute, which means that the instrument will 
indicate accurately the amplitudes of vi 
brations of frequency above 400 per min 
ute and up to approximately 6,000 per 
minute. Good comparative readings may 
be obtained at frequencies below 400 per 
minute, but to obtain the actual ampli 
tudes of these vibrations the instrument 
must be calibrated. 

The instrument is supplied in two 
standard sensitivities, model S-2A which 
magnifies the vibrations approximately 
500 times and model S-2B which magni 
fies approximately 250 times. Special sen 
sitivities may be supplied if desired. 

Excellent photographic records may be 
obtained of any repeating vibration. A 
standard film holder is supplied with each 
instrument and this slides into a slot im 
mediately behind the ground glass scale. 
To obtain a permanent record of a vibra 
tion the light beam is adjusted to the 
center of the scale, then the film holder 
is slid into its slot and the film is exposed 
for about five seconds. The manufacturer 
supplies facsimiles of the seale gradua 
tion which are superimposed upon the 
light beam photographs when making 
prints. 


This instrument when supplied with a 
neon tube may be used in conjunction 
with the Davey Portable Balancing 
Equipment. When thus used, the mirror 
reflects simultaneously the steady white 
light from the incandescent bulb and the 
interrupted red light from the neon tube 
If the neon tube is caused to flash at 
exactly the frequency of the Vibration, a 
single stationary red light spot will ap 
pear on the scale and similarly, if the 
flash frequency is twice the vibration 
frequency two stationary red spots will 
appear, again if the flash frequency is 
slightly out of synchronism with the vi 
bration frequency the red spot will ap 
pear to be slowly traveling around and 
following the path of the white light 
beam. In order to avoid confusion of 
the two light beams, the red light is re 
flected slightly to the right of the white, 
the red spot being superimposed upon a 
very faint track of light which runs 
parallel to the main indication. This may 
be seen in the illustration, the red spot 
being shown superimposed on the faint 
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Recently Developed by 
Manufacturers 
Write Information Section 
ments Publishing Company, for 
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the horizontal line. The 


tr ick, just below 


other parts of the Balancing | quipment 
provide the mean for producing the 
light flashes in the neon tube and for a 
full description of the ipplication to dy 
namic balancing and vibration analysis, 
refer to literature on this subject pro 
vided by the manufacturer 


\pproximate dimensions are: height 
7 in., length 7 in., width 5‘% in. Weight 
is 8 lbs 
> @ @ 


Torsional Strength Tester 
Testing Machines, Inc. 


HK TORSIONAIT strength tester 

determines the torsional moment de 

veloped in twisting a wire or rod 
through 360 degrees. From then on the 
test can be continued to determine the 
number of twists required to rupture 
The machine is equipped for the two 
testing ranges 0 to 75 and 0 to 300 in 
lbs. Seale readings are provided for both 
clockwise and counter clockwise twist 
The machine is equipped with a graphic 
recorder for making stress-strain dia 
rans The machine can he eithe r hand 
or motor driven. The testing length can 
be adjusted up to 8 in. For determining 
the angle of twist a scale is provided (for 
both right and left twists) with readings 
0° to 360 \ set of loading weights come 
with the tester, by means of which a con 
stant tension may be maintained on the 
specimen during the test. Thi tension 
may be varied according to the nature of 
the specimen, for ™ hich purpose a set of 


load weights is provided 
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Mercury Tube Relays 
Hart Manufacturing Co. 


HESE RELAYS have been designed 
for controlling loads up to 25 amps 
at 125 volts, by means of a low am 
perage secondary circuit. The coils are 
of the continuous current type and are 
wound for 110 or 220 volts a.-c. or d.-c 


Special low voltage coils as low as 6 volts 


d.-c. may be supplied 





These relays are, according to the 
manufacturer, positive in action, silent, 
fool-proof and will stand up under con 
stant abuse for a long time. They are 
used for controlling automatic machines 
for signal systems, temperature control 
on all kinds of industrial equipment, and 
many other special uses. Single, double, 
triple and four pole, also single pole dou 
ble throw, and double pole-double throw 
types are available. 

Solenoid windings are designed for 
continuous operation and can be con 
trolled by any suitable single pole 
switch No open are is made because the 
current is broken by a mercury tube. The 
relay coils consume only a few watts and 
can be left in circuit with no possibility 
of burning ott. Standard Type A or flush 
metal boxes can be furnished to enclose 
the relays. 


© 7 ° 


Compensated Temperature 
Controller 


Mason Regulator Co. 


HIS CONTROLLER not only con 
trols the temperature by throttling 
the supply of heating or cooling 
medium, but it also compensates the pres- 
sure and resultant rate-of-flow of this 
medium. The result, it is claimed, is that 
heating or cooling medium pressure 
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changes which would ordinarily vary the 
temperature being controlled are checked 
before the temperature has a chance to 
fluctuate. This anticipatory action in 
sures temperature control of an accuracy 
heretofore unknown, it is said 

This new instrument has many other 
improved features such as: the compound 
balanced pilot valve which causes the dia 
phragm control valve to always maintain 
a “floating” position in accordance with 
the operating conditions, and dual helical 
temperature coils which provide a con 
tinuous positive check on each other. One 
actuates the control mechanism while the 
other inscribes a true chart record 

The instrument’s ease of adjustment 
and unit construction, it is stated, enable 
the average plant operator to easily ad 
just or repair this instrument. 


 @ 


New Semi-Variable 


Resistors 

Ohmite Manufacturing Co. 
N THESE resistors a percentage-of 
resistance scale, which is marked on 
the side of the unit, permits setting the 
adjustable lugs to the desired resistance 

without complicated meter readings. 
These semi-variable resistors are of 
the vitreous enameled, porcelain tube 
type. The resistance wire is wound 
around an Isolantite tube and covered 
with vitreous enamel. A narrow strip 
along one side of the unit is left exposed 
so that contact may be made at any point 
by means of adjustable lugs. Even 


c bi di 
though a smali part of the surface is un 
covered, the wire cannot shift on the 
core because the under side is firmly im- 
bedded in enamel. And, as over four- 
fifths of the surface is covered, the unit 
is protected from both mechanical and 
electrical injury. Contact is made on the 
exposed strip by buttons on the adjust 
able lugs which make a point contact and 
do not “short out” any appreciable 
amount of resistance. 

“DIVIDOHM” units, as these resis 
tors are called, are made in three sizes, 
2 in., 4 in., and 6 in., which are rated at 
30 watts, 55 watts, and 75 watts respec 
tively. The resistance values range from 
1 ohm to 100,000 ohms. 
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Reversible Shaded Pole 


Motor 
Barber-Colman Co. 


ALLED the Barcol Midget Motor, a 

fractional horsepower single-phase 

induction motor of the shaded pole 
type, is now made available in a revers 
ing model by this company. Unidirec- 
tional models previously announced have 
made use of shading rings to introduce 
a delay in part of the field surrounding 
the rotor and thus to obtain a rotating 
field which would produce motor action. 
This new reversing model employs shad- 
ing coils in place of the shading rings of 
the other models, and the motor is con 
nected with current on the main field coil 
all the time, no rotation being produced 
until a current is sent through one or 
the other of the two sets of shading coils 





Direction of rotation is dete; 
which of the two sets of shadi 
energized. 

The construction of this rev: 
tor is much the same as the ot 
with the exception of the 
which are used in place of the 
per rings. These coils are mad 





as the main field coil, of hig 
enameled wire on a phenolic re 
and impregnated with moist 
varnish. The leads, as can be se: 
illustration, are brought out 
mounted above the coils, and cont 
as required are taken off ft 
plates. In all other respects 
field coil, the field laminations 
construction, the construction 
tor, the type of bearings used, t 
ing plates, and the method of 
the reversing model is identica 
unidirectional type 

The reversing model, like the 
said to have high starting tor 
power considering the size of 
and relatively high efficiency. 1 
is available in several sizes to s 
ous applications and will be four 


in such devices as damper 
} 


valve motor-operators, heat re; 


automatic switches, etc 
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Miniature Impact Tester 


Testing Machines, Inc. 


HIS “miniature” impact n 

a standard ASTM impact 

plastic molded materials. It 
machine built to conform to the 
specifications D-256-28T and n 
for either Charpy or Izod syste 
desired, for both. The standard 
0 to 2 ft.-lbs. and each scale di 


.01 ft.-lb. The scale reads dire 
energy absorbed by the test 5] 


Where individual requirements 
necessary, the tester can be | 
smaller or larger range than 


ard 0 to 2 ft.-lbs. Further, more t! 


range can be provided if desir 
machine takes a Charpy speci 
%x%x5 in. and an Izod specime! 
%ex2% or 5 in. 
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New Extensometer 
Linde Air Products Co. 


\LLED the Oxweld extensometer, 

this new testing device makes it 

possible to determine the yield point 
of specimens being tested in an Oxweld 
nortable tensile testing machine. 
"The sensitivity of the Oxweld exten 
cometer is such that it will indicate the 
elongation in a standard A.S.T.M. test 
specimen occasioned by the heat of the 
human hand. Although highly sensitive, 
this precision instrument is simple, rug- 


ged, self-contained and_ self-compensat 


ing. 

The two points of the Oxweld exten- 
someter are clamped on the specimen to 
be tested in such a manner that the elon- 
gation between the two points during 
tension is multiplied in a ratio of 5-to-1 
by a lever bar making electrical contact 
with the micrometer head. The moment of 
contact is indicated by the flash of a 
small electric light in the extensometer 
head. This exclusive feature makes it pos 
sible for a single operator using the Ox 
weld portable tensile testing machine in 
combination with the Oxweld extensom 
eter to determine both the ultimate 
strength and the yield point of a speci 
men. 

It is recognized by the American So 
ciety for Testing Materials that an elon 
gation of 0.01 in. in a 2-in. gage length 
indicates the yield point of many mate- 
rials including structural steel and mal- 





leable iron. To determine the yield point 
with the Oxweld extensometer it is only 
necessary to back off the micrometer 
head two complete turns (0.050 in., which 
allows for the 5-to-1 ratio in the lever 
bar) from the zero reading (the point at 
which electrical contact is broken) for 
the specimen and apply the load, increas 
ing the tension until the light flashes. The 
flash indicates that the yield ffoint has 
been reached, and this may be read from 
the load indicating device on the tensile 
testing machine. 

The extensometer may also be used as 
a strain gage to determine the elonga- 
tion of a specimen under a specific load. 
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Hand-Operated a.-c. Start- 
ing Switch With Overload 
Protection 
Allen-Bradley Co. 


NEW, compact, manually operated 
switch that will start and stop 
small a.c. motors and give over- 
load protection has been developed by 
the above company. This new switch has 
two overload relays. The tripping of 
either relay opens the contactor and com- 
pletely disconnects the motor from the 


line. Either relay, after tripping, can be 
reset without opening the switch cabinet. 
The switch is closed and opened by 
means of two operating buttons extend 
ing through the cabinet cover. Pushing 
in the “Start” button closes the contac 
tor and starts the motor, and pushing in 
the “Stop” button opens the contactor 
The cabinet cover can be padlocked shut, 
and a simple safety lock permits the 
switch to be locked in its open position 





Double-break silver-to-silver contacts 
eliminate the need for flexible connectors 
and reduce maintenance of the contacts 

This switch is made in two sizes. Size 
1, which is the smaller, has three poles, 
and Size 2 has three and four poles. 

The Size 1 switch will handle self 
starting single-phase motors up to 1 h.p., 
110 volts, and 2 h.p., 220 volts, and poly 
phase motors up to 2 h.p. at 220, 440 and 
550 volts. The Size 2 switch is rated at 
5 h.p., 220 volts, and 7% h.p., 440 and 
550 volts, for 2 and 3 phase motors 


o ¢ - 


Combined Vapor-Pressure 
and Temperature 
Control Cabinet 


Freas Thermo-Electric Co. 
NEW TYPE of cabinet has been 
devised by the above company to 
provide facilities for control and 
constant maintenance of vapor pressures, 
humidity, and temperatures, at any 
values required within a wide operating 
range—permitting processing and obser 
vations of effects to be made under con 
trolled atmospheric conditions. 
They are applicable for experimental 
and routine work wherein it is desired to 


maintain a controlled condition of heat 
and humidity; for biological investiga 
tions where an environmental control is 
required to study the growth and deve 

opment of various organisms: as an ac 

celerated aging cabinet for testing the 
life of various materials, such as paints, 
packing of foodstuffs and other materials 
under rigorous climatic conditions; as a 
fermentation and proofing cabinet in 
flour testing and cereal laboratories: and 
for incubation, and other purposes that 
will suggest themselves, which necessi 
tate the precise control of itmospheric 
conditions. 


The cabinets are complete  self-con 
tained units, fully equipped with regula 
tors, heaters, and other devices to effect 
control of both dry- and wet-bulb tem 
peratures, and vapor pressure conditions 
\ standardized series of sizes is offered 
Standard cabinets will maintain drvy-bulb 
temperatures from 5° above room to 
150°F., where heat absorption by the 
material is not excessive and wet-bulb 
temperatures over ipproximately — the 
same range. The vapor pressures that can 
be maintained, range from a minimum of 
0.5 in. up to 4.5 in. of mercury above the 
atmospheric vapor pressure, or an abso 
lute humidity from about 20 grains up to 
$50 grains per pound of dry air 

In cases where it is desired to provide 
conditions less than atmospheric humid 
ity, dehumidification and cooling appa 
ratus can be furnished as a part of the 
equipment. Modifications of standard ap 
paratus can also be provided in case 
where greater heat capacity than usual 
IS required 

Humidification is accomplished — by 


means of an injector itomizing a wat 


e! 
spray or by introduction of steam, the 
idmission of water or steam through the 
nozzle of the injector being controlled by 
i wet-bulb thermo-regulator actuating 
electrically operated valves, thus effect 
ing control of the wet-bulb temperature 

\ system of propelled air circulation 
or heat transfer by mechanical convection 
is employed which, it is stated, assure in 
even heat and vapor distribution through 
out the chamber. It is produced by a mo 


tor-driven fan. The air is preheated and 
moistened before entering chamber, thu 
conditioned air passes continuou 


through the chamber—the rate of flow 
being definitely controlled, and directed 
through suitable vents and air pa ure 
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New Watthour Demand 
Attachment 


Westinghouse Elec. & Mfg. Co. 


HIS NEW type DR watthour de 

mand register combines the regular 

watthour meter register with the 
scale and pointers of an indicating block- 
interval demand meter. By replacing 
the register and cover of a _ standard 
single-phase or polyphase OB watthour 
meter with this new register and special 
cover, the type OB meter is converted 
indicating, block-interval, de 
mand meter. After this change has been 
made, the meter will indicate the maxi 
mum kilowatt demand and the integrated 


into an 


kilowatt hours 














This demand register may be used 
wherever the indicating type of demand 
meter is satisfactory. Smaller power in 
stallations, where investment does not 
permit the use of the more expensive re 
cording demand meter, offer the most 
frequent applications. 

The synchronous operating motor of 
the new type DR demand register has 
been improved over previous forms, and 
the reset mechanism, which previously 
operated by gravity, is now operated by 
means of a spring, a method better suited 
to resetting long scale demand registers. 
rhe improved synchronous motor not 
only measures the time interval but at 
the same time stores energy throughout 
the entire period by winding up the op- 
erating spring. At the end of the time 
interval the spring is released, restoring 
the demand mechanism to the zero posi- 
tion instantaneously without demeshing 
any gears. 

The special glass cover complete with 
reset device is somewhat deeper than the 
usual cover, in order to provide room for 
the demand register. 

These attachments with an adapter 
bracket can be used to convert standard 
OA watthour meters into demand meters. 
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New Apparatus for Testing 
Hardness of Film Surfaces 


Institute of Paint and Varnish Research 


N FORMULATING new type protec- 

tive coatings and studying existing 

types, it is often desirable to deter- 
mine the hardness of a film. There are 
various types of apparatus which have 
been used for this purpose, among the 
most simple types being the swinging 
beam. That apparatus, however, has sev- 
eral disadvantages, some of which are the 
relatively long time required for a de- 
termination, its sensitivity to slight 
drafts, its unwieldiness, the use of a 
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separate scale, and the calculations re 
quired. All of these objections are elim 
inated in a device recently perfected at 
this laboratory. This device, in action, is 
similar to the swinging beam, in that it 
rocks upon a surface. The harder the 
surface, the longer the device will rock. 

This new apparatus takes the form of 
1 pair of circular rockers with a pendu 
lum pivoted at the top between the rock 
ers. As the rocker oscillates from side to 
side, the pendulum indicates the ampli 
tude of the oscillations. The rockers are 
flat bronze rings 4 in. in diameter and 
spaced 1 in. apart. The peripheries of 
the rockers are turned down on a radius 
of 0.5 mm. 

At the top of the device, the pendulum 
is mounted on pivot bearings. The lower 
end of the pendulum terminates in a 
pointer which is 3% in. long, and swings 
across a scale as the rocker oscillates. 

The scale is marked arbitrarily at the 
point where the rocker completes its fif 
tieth complete oscillation on 
could be graduated in angular degrees, 
but in the manner described the calcula 
tions are made much simpler. Glass as 
the standard 100 per cent by 
multiplying the 50 oscillations by 2. Val- 
ues for other materials then are expressed 
directly in per cent by multiplying the 
number of oscillations on their surfaces 


glass. It 


becomes 


by two. 


f 








The film whose hardness it is desired 
to determine is prepared on plate glass. 
The rocker is set on the film and leveling 
adjustment made so that the pendulum 
coincides with the center mark. The rock- 
er is then rolled to the left until the pen- 
dulum just touches the left stop. It is 
then gently released and the number of 
times the pendulum returns to the left as 
far as the line on the left side of the 
scale is counted. Counting is begun after 
the last contact of the pendulum with the 
stop. 
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Precision Assay Balance 
Roller-Smith Co. 


PRECISION assay balance that 

will, it is claimed, permit a hun- 

dred weighings in a half hour or 
less in skilled hands has recently been 
put on the market by the above company. 
Its general appearance and design are 
illustrated in the accompanying photo- 
graph. 

The hinged door is swung open, the 
button placed in the little “V” shaped 
pan at the right and the door closed to 
keep off drafts. The index lever is ro- 
tated until the balance pointer comes to 
zero. The index pointer then indicates 





the weight of the sample, the 
ing read directly in milligray 
dial. The beam is damped 
hardly any overswing. The wh 
tion of placing the sample, ol} 
balance and reading the results 
ple that speed is claimed to | 
only by the operator's ability 
moving. 

The photograph shows a f 
tube located below the “V” p 
a way that the button, after it i 
can be shoved off the pan an 
drop through the funnel and out 
of the tube shown below the | 
balance. Any convenient recepta 
placed at the outlet to receive | 


6 


accessories of 


ton. Many other 


nature are available. Accuracy ji 





mined by the range of balance sel 


This, in turn, is determined by th« 
of the largest sample to be measur 
the balance. Check weights can lh¢ 
plied with certification either 
manufacturer or by the Bure 
Standards. While the application 
saying is new, this type of bala 
been produced for many years and 
are in use in other industries. 
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Improved Beating an 
Freeness Tester 
Testing Machines, Inc. 


N THE manufacture of 
pulp, consisting of water and 
is put on a 
main part of the water drains off 


d 


paper 


mesh through whic! 


diately at lower or higher rate. Th: 


of drainage depends upon the co! 
of the fibers, their kind, finen 
soaking state, and upon the quantit 


} 


condition of fillings, glue, ete., add 


the pulp. 

The more the fibers are worked | 
chanically, i. e., the more they 
duced by beating, calendering, cri 
etc., the lower the rate of drair 
the water. Thus, the rate of dr 
allows us to infer the state of red 
or the degree of beating given 
pulp. 

The quality of paper to be ma 
pends to a large extent upon the 
of beating imparted to the pulp 

A pre-arranged quantity of p 
mixed with 1,000 cc. of water at 
20° C., and the whole is poured on 


mesh 100 cra.? in size. The quanti 


water passing through the mes! 


through the pulp film forming upe 
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collected and led into two different meas 
uring vessels, so that the water of quick 
drainage, before the pulp film is formed, 
flows into one beaker, whereas the later 
slowly dropping water runs into the 
other vessel. The vessel containing the 
quick draining water only is used for 
reading off the testing result. It is pro 
vided with two graduations, the one 
divided into 100 points (zero at the top), 
indicating the beating degree, and the 
other (zero at the bottom), showing in 
ee. the quantity of quick drainage water, 
i. e., the freeness or drainage capacity. 

The earlier beating and freeness tester 
has been recently equipped with an addi 
tional contrivance. The conical valve, 
which previously was lifted by hand, is 
now actuated by a mechanical lifting de 
vice for obtaining testing results of higher 
uniformity. 
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Indicating Caliper 
Farrel-Birmingham Co., Inc. 


ESIGNED primarily for the test 
ing of large rolls used in paper 
calendars, sheet metal mills, rub 
ber mills, ete., this caliper canbe moved 
along the length of a roll and frequent 
measurements of its diameter quickly 
taken to an accuracy of 0.0001 in. 
Unique features of this device are that 
it can be quickly adjusted for a wide 
range of roll diameters; a dial gage in 
dicates the measurement directly, con 
veniently; there is no chattering in mov- 





ing the caliper from one point on the roll 
to another. 

It is claimed for this caliper that roll 
diameters all along the roll’s length can 
be read so much more quickly and easily 
than by steel tape or micrometer, that it 
becomes feasible to calculate exact diam 
eters required at frequent points on the 
roll, and to insure desired crown by 
checking the calculated diameters with 
the indicating caliper. 
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Improved Rheostats 
James G. Biddle Co. 


S IN earlier models, this resistor 
uses a solid wall glazed porcelain 
tube on which the resistance wire 

or strip is wound. Features added in the 
improved resistor are: 

A molded bakelite sliding saddle car 
ries the sliding-contact brushes, and adds 
to the resistor’s appearance, and rugged 
ness. One-piece supporting 
made of pressed steel, may bend in case 
of accident, but will not break. Terminals 
are mounted on the supporting brackets 
instead of on the end bands which tended 
to loosen with normal use. A new design 
of screw-driven fine adjustment— built 
in, out of sight and protected, as shown 
in the illustration, can be operated either 
way, ie., by turning the crank for fine 
adjustment or, when desired, by moving 
the slider by hand in either direction 
without operating any latch or similar 
device. 

These rheostats are available in several 


brackets 


sizes, several types of winding, and for 
many current and resistance ratings 





Visual Indicating Frequency 


Monitor 
Doolittle & Falknor, Inc. 


HIS device is designed to provide an 
immediate and accurate indication of 
deviation of frequency from a broad 
casting station’s assigned value, as ; 
means of complying with Federal Radio 
Commission General Order 116. Visual 
indication of frequency deviations are in 
dicated continuously on a switchboard 


224 
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type Weston meter. The scale is cali 
brated in two cycle steps from a center 
zero position. One cycle deviations can 
easily be read 

The temperature controlled chamber 
is maintained at a substantially constant 
value by means of a mercury column 
thermostat and a thyratron or grid-s 
tube for heat control. The plate circuit of 
this tube is used to provide the heater 
current, thus eliminating all relays and 
mechanically operated contacts. Ther 
are no moving parts in the entire device 
except the mercury column thermostat 

The crystal supplied is ground to a 
frequency 500 cycles different from the 
frequency to be checked. Power from the 
standard frequency crystal is fed to 
detector tube through two screen. grid 
“buffer” stages, thus completely isolating 


the crystal standard from reaction fror 
the transmitter. A small “pick-up” coi 
is provided with which a small amount of 


power is introduced into the detector cit 


cuit. The result is a beat note of approxi 


—aan 





m itely 500 cycles which is 





fed to large 
open scale Weston frequency meter 


brated in two cycle steps from zero te 
plus and minus 50 cycles 
Since this device employ i frequen 


meter of standard design instead of de 
pending on a combination of vacuum tube 
voltmeters and resonant circuits, the ac 
curacy is dependent upon the standard 
cry stal and the frequency meter only 

An a-c¢ provided so th 
it is possible to adjust the voltage fed 


voltmeter is t 


to the frequency meter to a constant 
value, thus eliminating errors due to 
iing of “buffer” and detector tube 


Provision is also made for quickly cor 
recting any possible drift occurring over 
a long period of time. This monitor i 
completely a.-c. operate d, no batteries of 


iny kind being used 
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Shallow Type Safety Panel 
Square D Company 


HIS new line of shallow panels em 
ploys cabinets only 6 in. deep and 19 
wide which can be supplied for flush 
or surface mounting. One of the main 
features of the new line is the fact that 
combination panels, including regular 





Square D Bakelite lighting panel sections 
can be built up for such applications as 
service stations, where a combination 
power and lighting panelboard conserves 
space and reduces installation costs. 


@ + . 


Explosion Proof Starter 
Square D Company 


HESE automatic a. c. starters are 

of the explosion-proof type approved 

by the Underwriters’ Laboratories 
for use in Class I, Group D hazardous 
locations. They are oil immersed starters 
for across-the-line single and polyphase 
motors for application in locations where 
explosive atmospheres are present 
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The explosion proof starter consists of 
a cast iron head, welded steel tank and 
starter panel. The head casting, which is 
provided with brackets for wall mount 
ing, supports the steel angle frame to 
which the starter panel is secured and 
the oil tank. The panel consists of a three 
pole magnetic contactor and two oil dash 
pot overload relays. A visible gage indi 
cates the maximum, normal, and mini 
mum oil level in the tank. The oil, in 
which the terminals and electrical parts 
are immersed, will prevent an are passing 
to the surrounding fumes and gases 
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New Circuit Protectors 


Westinghouse Electric & Manu- 
facturing Co. 


OR circuit protection in buildings, 

industrial plants, in fact, wherever 

electricity is used—this device has 
been developed to perform the function 
heretofore left to carbon circuit breakers 
or fuses. It is known as the AB “De-ion” 
circuit breaker. 





The “De-ion” breaker is so ¢ 
a molded composition box that 
parts are exposed. A handle, ilk 
i. switch, protrudes through the 
provide means for manual oper 
for reclosing the breaker afte 
been tripped, but the remaind 
mechanism is entirely enclosed 


The operating mechanism is 
to provide quick make and qui 
The contacts, which are trip fre 
handle, are held in the closed po 
a toggle cor iposed of two sets 
one of which is fulcrumed to the 
mechanism, and the other on 
beam pivoted on the frame at 
and latched to the trip mechanisn 
other end. The trip mechanism 
of a bi-metal thermal unit calil) 
trip at 125% overload. On break« 
amperes or more an additional] 
the magnetic type trips the br 
stantly on short circuits. 


Upon being released by the t) 
chanism, the cradle beam moves, 
ting the toggle linkage to break 
contacts to open at high speed 


When the contacts open the 
drawn throuh a series of smal! 


plates 1/16” apart. Between the p 


radial magnetic field is created by 
by coil, The are creates another n 
field which moves the are into the 
field. The plates absorb so m 


ions that the are is destroyed 


The use ot “De-ion” breaker 
the size of switchboards. A 600 
“De-ion” breaker occupies a sp 
in. wide, while a 600-ampere 
breaker requires a space 22 in 


The 15 to 50-ampere breakers 


iailable in 1, 2, and 3 pole combin 


125 and 250 volts. The 55 to 600 
breakers will be available in 2 


combinations up to 575 volts 

The new “De-ion” breakers wil 
spected ind labelled by Under 
Laboratories. 
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Tester for Moisture Shrink- 
age of Paper 


Testing Machines, Inc. 

SmetCH of 

paper when 

moistened and 
its shrinkage when 
dried are impor 
tant considerations 
in multi-color print 
ing since altera 
tions in the size 
and shape of the 
sheet between 
printings will put 
the various colors 
out of register. To 
enable the paper 
manufacturer to 
produce paper in 
which these varia- 
tions are minim- 
ized, the improved 
apparatus illustrat- 
ed was developed 
from an earlier de- 
vice. 

The new appa 
ratus is equipped 
with a copper cabi- 
net. The top of the 
cabinet is perma 
nently affixed to 
the upper grip of the tester. The rest is 
attached to the stand. By raising or low- 
ering the stand the test strip is enclosed 
by the case or exposed, as the case may 
be. At the bottom of the copper case is 
a small drawer or till, in which is set a 
small glass bowl which may be filled with 
water. Just above the drawer is a slid- 
ing partition by means of which the 
upper part of the chamber in which the 
test strip is located may be shut off from 
the lower part in which the water is. A 
hair hygrometer hangs on a hook at- 
tached to the upper grip. 





LOWS SCHOPPER 


To obtain any desired humidity in the 
cabinet where the test strip is exposed, 
remove the partition, allowing the water 
vapor to rise from the drawer below, 
until the desired humidity condition is 
indicated on the hygrometer. Then close 
the partition and allow the paper test 
strip to come to hygrometric equilibrium. 
The tester is then set in operation and 
will indicate the effect of that humidity 
condition on the paper. 

Similarly, by the use of a deliquescent 
powder, the air in the testing chamber 
may be dried out and the effect of a 
more dry atmosphere on the paper may 
be studied. 


> 
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Improved Fade-Ometer 
Atlas Electric Devices Co. 


HIS testing machine, with improved 
control of voltage, temperature and 
_f humidity, is designed to meet the test- 
ing requirements attending the present 
high standards of color fastness of such 
materials as textiles, paper, inks, ete. 
An artificial sun is reproduced in the 
Fade-Ometer by a violet carbon are light. 
The specimens to be tested are exposed 
in holders arranged in a circle around 
the light. Ventilation is maintained and 
temperature kept within limits by an 





electric fan. Humidity is furnished by a 
water reservoir placed below the speci 
men chamber. 

An aluminum = shell, hinged at six 
points, encloses the specimens which are 
placed in metal holders. These holders 
are suspended from a 20 in. ring sur 
rounding the are. This arrangement pre 
cludes the possibility of the specimens 
overheating by contact of the holders 
with other metal. 

The water reservoir of polished copper, 
29 in. in diameter, forms the base of the 
machine and serves as a humidifier. A 
series of wire frames in the reservoir are 
covered with cotton wicking. These 
frames rest in four inches of water and 
provide 1600 sq. in. of saturated wicking, 
through which all air coming in contact 
with the specimens is driven by an elec 
tric fan, placed below the reservoir. A 
relative humidity of 52% to 60% is pro 
duced. 

The fan is controlled by a DeKhotin 
sky Thermo Regulator, making it possi 
ble to maintain the temperature by auto 
matically starting and stopping the fan 
A voltmeter is provided for reading the 
are and line voltage and an ammeter for 
ascertaining that the proper amount of 
current is consumed. The rotary main 
line switch and two four-point adjusting 
switches make it possible to control the 
are to a very fine degree. The apparatus 
is made in one size only, capacity 42 spe 


cimens. 


Automatic Batching 
Equipment 
Toledo Precision Devices, Inc. 


HE NEW automatic batching equip 
ment, recently developed by this com 
pany, reduces the batching of mate- 
rials to a simple cycle of lever and but 
ton operations which can be performed 
by unskilled labor. This new assembly 
consisting of a Toledo scale equipped 


with a photoelectric tube, a lever system 
ind a set of beams, makes the batching 
operations practically automatic 


The tank or hopper where the batching 
takes place is mounted on a special a 


sembly on the scale pl itform. There is a 


set of beams, one for each ingredient 





which enters the mix These beams are 
regulated by a system of hand levers on 
one side of the scale. Buttons control the 
When 


been pl iced on 


starting of the flow of material 
the desired weight has 


the seale, the photoelectric relay stops 


the flow Attached to the head of the 
cale isa graphic recorder This prov des 
a checking record for every ingredient 
which enters the tank, and hence a con 
stant guard against mistakes 

Operation of the equipment I is fol 
lows: Kach beam is set for the correct 
amount of the ingredients which are to 
enter the mix. Once the beams are thu 
set, the operator turns down the first 


handle, which throws the beam for the 
first ingredient into the lever system. Tle 
then walks on the other side of the scale 
ind presses the button for that. ingre 

dient This starts the flow of material 
While walking from one side of the seale 
to the other, the indicator has sufficient 
time to come to equilibrium Ihe first in 
gredient starts to flow into the tank, and 
the indicator starts to return to zero 


While this ingredient is flowing into 
the tank, a light beside the button burn 
brightly When the necessary 
has entered the tank, this light dim 


unount 


Hence, by glancing at these lights the 
operator can immediately tell how many 
ingredients have already been put into 
the mix, and whether any ingredient i 
flowing into the tank at that instant 
The same operation is followed for each 
ingredient until the batching is complete 
Afterwards, inspectors can check each 
batch by the graphic record which i 
provided. 
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Automatic Lighting Control 
Westinghouse Elec. & Mfg. Co. 


N hour’s program of changing 
lights, flooding Chicago’s Buck- 
ingham Fountain at night, will 

soon be presented by an ingenious con 
trol based on thermionic tubes and a 
tape-like ribbon 

There are 23 circuits, and for each of 
them a long ribbon of fire-proof film, on 
which the predetermined program is laid 
out in copper braid. The film moves 
slowly over a roller wound spirally with 
resistance wire, and the varying position 


of copper braid controls the voltage on 
the control circuit. This slight variation 
controls successively 3 vacuum. tubes, 
which actuate a 3-legged reactor which 
in turn varies the voltage on the lights. 
As no resistance is used in the lamp cir 
cuit, the energy saving is large. 

To lay out a new program, the braid 
need only be sewed on the film in a dif- 
ferent path, by an attachment used on a 
sewing machine 

Only the automatic control is new. The 
fountain itself and its lighting have been 
in use for some time, under hand con 


trol. 





Magnetic Inspector 
N. A. Kurman 


ALLED a magnetic inspector, this 
device is for the comparative test of 
magnetic material and apparatus 
As such, it is a supplement to the perme 
ammeter. It is claimed that by its use 
raw materials and specimens in finished 
rapidly and 
checked for physical properties, thermal 
history ind chemical analysis. Coils can 
be checked for inductance, shorted turns, 
number of turns, opens and grounds. 
Adapted for a.c. operation, readings are 
direct, and repeatable Though primarily 
a device for pre-test on the production 
line, it is used also in laboratories. 
Essentially the device is a vacuum tube 
Wheatstone bridge. It contains an oscil 
lator with seven different testing fre 
quencies. A jack is provided for the pur 
pose of operating the inspector from an 
external \ voltage regulator 
serves to keep readings constant over a 
fair range of line voltage fluctuation 
\ feature of this magnetic tester is its 


form can be accuratel\ 


source, 


@ 


extreme sensitivity. Single laminations 
can be tested; it will show single shorted 
turns in coils; and finished apparatus 
can be tested for overall adjustment and 
Readings are direct, and 
known, dependable 


characteristic 
compared with a 
standard 
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Photoelectric Relay 
G-M Laboratories, Inc. 


HIS NEW photoelectric relay em 
bodies the unique feature of permit 
ting all wiring to be concentrated at 
one point. This single unit combines the 
amplifier, photoelectric cell and light 
source within a single case, greatly sim 
plifying the work of installation. 
Another advantage of this type of unit 
lies in the fact that no separate and 
bulky light source is required. The rays 
from the lamp behind the right hand lens 
are focused on a special mirror, and re 
flected to the lens in front of the photo 
electric cell. This mirror can in many 
cases be mounted in a space too small 
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to accommodate a separate lis 
or in a location where it would 
cult to bring in special wiring 
lighting current. 

Many other unusual features 
to be embodied in this new unit 
of a small front plate permits ré 
justment. All wiring and interi 
are attached to a central sectior 
relay entirely independent of f1 
back covers. The case is of cast 
and so designed that the entire 
readily be weather-proofed for 
use. In addition, this unit is « 
operating it speeds as high as ¢ 
interruptions per minute 
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Geared-Head Motor 


Barber Colman Company 
HI SMALL shaded-pole 


motor which was recently 
market by this comp 

ivailable in a geared-head n 
consists of a standard motor 
has been added a spur gear 
The unit will deliver a maximu 
of two pe und-inches at appr 
100 r.p.m. The input required is 37 
or less, depending upon whi 
several models of standard moto 
cified. This geared-head motor 
many appli ‘ations in such device 
speed stirring machines, for wil 
fairly heavy spring motors, ete 

The second, and final, driven ¢ 
a fairly large hub in which is 
ated an oil-less bearing and thi 
on the motor shaft itself. The 
mediate gears are mounted or 
which is riveted into the frame 
the motor. The driven device 
coupled to the hub of the fin 
gear, preferably with a flexible « 
(This hub being fairly well 
the motor bearings, the motor is 
mended for a torsion drive only 
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Balances for the Textile 


Industry 
Roller-Smith Co. 


eXTILE materials are being gener 

iy evaluated on the basis of weight 

ner unit length of the thread. Weight 

of thread per unit length is also often 

required in determining weight per yard 

of cloth, or weight of yarn skeins of 
standard length. 





To take into account the effect of 
moisture on the thread sample being 
weighed, these balances can be provided 
with an auxiliary movement in the same 
case but independent of the main move 
ment. The auxiliary movement is cali 
brated so that it reads zero when a 
weight of 100 mg. is on the hook. It 
reads directly any increase in this weight 
up to 20 mg. Therefore, a sample of the 
same material being studied is made to 
weigh 100 mg., bone dry. It is hung on 
the auxiliary hook and when dry indi 
cates zero. It will regain an amount of 
moisture equal to that of the test sample, 
provided both are exposed long enough 
to the same atmospheric conditions. The 
reading of the auxiliary movement then 
indicates directly the percent of mois 
ture in the sample. To calculate the 
weight bone dry or at any desired per 
cent is therefore a simple matter. 


Complete Line of Magnetic 
Switches 
General Electric Company 


HIS company’s line of full voltage 

starters for squirrel cage induc 

tion motors is now complete for sizes 
up to 1200 H.P., all switches conform 
ing to NEMA requirements. Size 2 and 
size 3 magnetic switches are now rated 
as follows: 


Siz 2: 15 H.P., 220 volts; 25 H.P., 440 and 
550 volts. 
Size 3: 25 H.P., 220 volts; 50 H.P., 440 or 550 


Folts. 

The switches include the new thermal! 
overload relays which follow more closely 
the heating characteristics of the motor 
than did any previous types. The relay 
heaters on the first four sizes are now 
interchangeable as regards the mounting 





dimensions. The enclosing cases for the 
various switches are similar in ippearance 
and all forms are available in cast iron 
or boiler plate case for installation in 
dusty or damp atmospheres. Any mag 
netic switch in the line can be obtained 
in form suitable for oil immersion where 
the installation atmosphere is corrosive 
Explosion-proof switches, approved by 
the Underwriters, are available for Class 
I Group D hazardous conditions. 

The General Electric line of combina 
tion switches using a magnetic switch 
and a fusible or non-fusible motor cir 
cuit switch has been augmented by a de 
vice rated 25 H.P., 220 volts, and 50 H.P., 
440/550 volts. These combination switches 
use the same thermal overload relays that 
have been incorporated in the standard 
full voltage starters. Any of the combina 
tion switches can be obtained with test 
jacks, if required. All forms and _ size 
are available in cast iron, dust-tight case 
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Water Heater Thermostat 


Hart Manufacturing Company 
HIS “Diamond H” Water Heater 


Thermostat marks a definite forward 
step in solving the control problem 
of water heater manufacturers. By the 
use of a cast bronze separable socket 
which is securely screwed to the tank, 
and to which the thermostat is mounted, 
it is not necessary to draw off the water 
from the tank in case of replacements. 
The setting of the thermostat is so 
arranged that the control temperature 
may be fixed at any point between 120 
and 200° F. When once set it will turn 
on and off at the set temperatures in 
definitely. 
It is easy to calibrate and equipped 
with terminals for easy wiring 
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With cover off showing internal 
mechanism 


Scale Bearings Now Made 
by Extrusion Process 
CCURACY and extreme hardne 


are the prime requisites ins 

bearing The V-shaped groove i 
which rests the steel fulerum must be ey 
tremely accurate for free and ea 
tion, while the block itself must be sufl 
ciently hard to minimize wear. Heret: 
fore, these requirement have been met 
with igate scale bearings, careft 
ground to shape and then highly polished 
Such bearings have been expensive, whic! 
has militated against their employment i 
the less EXPENSIVE kinds of Cale or ba 
ances 

Onee again American ingenuits 

COTE long to offset ie-old) tradition 
Henry L.. Crowley of West Orange, N. J., 
has developed Lnew s¢ ile be ring Whit 


| 
can be produced at a surprisingly 

cost This be iring 1S made of cronte, 
scientifically compounded material whic 


ifter it is fashioned to the desired 


ind size, wquires rock hardness hye 


fired at high temperature For beart 
the raw material is continuously extruded 
from a die of the exact eross section ce 
sired Desired lengths ire then eut 
form the blocks, and this is followed by 
precision firing to npart the proper 
hardness for the final scale bearing | 
trusion gives” the bearin i velve 
smooth finish, practically equivalent 
the high loss of polished rate 





New Fuel Governor 
The Pickering Governor Co. 


T is nol rood engineering to peril 
governor to restrict the performance 
of a good engine at any point Phi 
Pickering Governor Model G P is «ce 


signed to meet any engine test De 


of its unusually effective action, at wove 
nor speed of Fr p.m. or le , it wall be 
found a particularly desirable goverr 


for condition where high engine effi 


| 





ciency and fuel economy are Import 


factors. It has a wide governing rar 
and gives extremely close regulation 
any set point. It is particularly 
for tractors and stationary power unif 
that are required to operate it irvir 


ulftable 


loads and speeds. Its 
be operated from remote point ; kK I 
iutomatically lubricated; ball 
equipped ; has practically nothing to wear 
and “will outlast , 
stated. 


peed ch inger I 
hearir 


iny engine,’ it l 
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Unified Slit Ultramicroscope 
Bausch & Lomb Co. 


ANY of the materials about 

which we are constantly seeking 

information, are made up of 
particles so small that they are not visible 
in the usual microscope illumination 
they are ultramicroscopic. Their pres- 
ence is detected, and their size and num 
ber estimated, by the use of a powerful 
beam of light which strikes them at right 
ingles to the axis of the observing micro- 
scope and is deflected, from the particles, 
to the eye of the observer. The unified 
slit ultramicroscope illustrated here may 
be used by chemists in research or in- 
dustry for the study of any of the eight 
possible colloidal systems 

The instrument consists essentially of 
in illuminator, illuminating microscope, 
idjustable microscope platform and a 
newly designed three-way mechanical 
stage. Any compound microscope with a 
square stage may be used. 

The optical bench is of one piece. At 
one end is mounted a clock-feed arc 
lamp with its condenser and centering 
screws. The condenser is permanently 
focused to image the crater of the arc 
on the slit of the illuminating microscope. 

The illuminating microscope consists 
of an adjustable slit and an objective 
with rack and pinion motion for focus- 
ing the image of the slit in the colloidal 
medium. The stellite jaws of the pre- 
cision type adjustable slit are controlled 
by a micrometer screw graduated in 
tenths of millimeters. The slit may be 
varied in width and length and rotated 
through ninety degrees. The length ad 
justment is controlled by a V slide. The 
rack and pinion allows the smooth, pre 
cise focusing of the cone of light formed 
by the illuminating objective. 

The microscope platform has a vertical 
idjustment for alignment of the various 
heights of microscopes with the path of 
light. 

Vertical adjustment to the extent of 
3 mm., in addition to the usual calibrated 
horizontal movements, is provided in the 
mechanical stage, permitting a more com- 
plete exploration of a specimen. 

\ glass cell 2 mm. deep and 12 mm. 
in diameter is supplied for examining 
colloidal liquids. The cell is recessed in 
i special slide 5 mm. thick; it has a 
window fused on one side for the enter- 
ing beam. In use the cell is covered with 
a conventional cover glass. 

The usual microscope objectives and 
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eyepieces are used for examining ultra 
microscopic particles. A LOX net microm 
eter eyepiece for counting particles is 
provided. It has 18 squares each rep 
resenting an area of 0.0005 mm.?2 in the 
medium when used with a 4 mm. 0.85 ob 
jective. Consequently the slit ultramicro 
scope gives the approximate number of 
colloidal particles in a given volume, and 
some idea as to their size—often the most 
essential knowledge in attacking a prob 
lem. 

One example of the problems which 
can be attacked with the slit ultramicro 
scope is filtration in the sugar industry 
It is important to remove as much col 
loidal matter as possible at each filter 
press and the slit ultramicroscope offers 
the only way of checking up on the clear 
liquids, to determine whether all col 
loidal particles have been removed in the 
mechanical process. 
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New Thermostatic Control 
for Motorized Devices 
United Electric Controls Co. 


TTRACTING much attention 
throughout the oil burner indus- 

try among other fields of applica 

tion, a new 


thermostat, designated as 











“No. 11,” is claimed to be the 
and compact, yet accurate, te: 
control device ever built in it 
load range. Its temperature 1 
to §0° F. with one -de gre é oper 
ferential. It, furnishes line volt 


control, for oil burners, stokers, 
and all other motor operated 


where the working load does n 
10 amps. at 110 volts a.-c. or 5 
220 volts a-c. or d.-c. Bellows 
with snap-acting enclosed silv 
switch. Also furnished with 3 
voltage switch. Operates in any 
and is unaffected by vibration 


Rotameter 
Schutte & Koerting C 
HE ROTAMETER is a nx 


ing instrument designed 
rates of flow in pipe lines 


°. 


I 
ti 


( 


water, oil, chemicals, other liquids, 


gases. It consists of a simple 
which are the inlet and outlet c 
and on which is mounted a 


fr 
ymnne 


Ve 


transparent tube having a tapered 
with the small diameter at the 


This tube is ,protected by a 
guard. Inside the tube is a t 


float, held in suspension by the up 


flow of the liquid or gas. The fi 
tirely free and as its special sh: 
it in the center of the stream, t 


is frictionless. The annular space bet 


float and tube increases as th 
carried up by increasing flow 

tion of the float is therefore in 
lation to the flow. On the outsi 
tube is etched a scale on which 
reading of the rate of flow is 
the point directly opposite the 
of the float. Rotameter reac 
claimed to be correct within 
ranges from 100% or full flow 
106% of full flow. Rotameter 

readily accessible for cleaning 
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New Non-reversing Time 
Limit Starter 
Westinghouse Elec. & Mfg. Co. 


OR mining service for use with non 
rsing, constant speed direct cur 


re 
rent motors on pumps, fans, hoists, all 
Linds of conveyors, loading machines and 
| ; of mining machines, a new time 
crarter has been designed by the above 


3y use of a recent development known 
is the “Timetactor,” definite time limit 
scceleration is obtained without the 
necessity of intermediate relays. This 
gives a compact, simple and positive defi 
ime limit method of accelerating a 


} 


nite 
- tor for the greatest voltage range for 
which a magnetic starter has ever been 
developed, it is claimed. The “Timetactor” 
will operate and cut out the accelerating 
resistor on any voltage which will hold 
the line contactor closed, due to the fact 
that the “Timetactor” is electrically 
opened and mechanically closed. One 
“Timetactor” is used for each step of 
wcelerating resistance. The new heavy 
duty contactors provide a new and highly 
effective arc rupturing system which has 
i very high are rupturing capacity and 
is said to reduce burning of contacts to 
i minimum. The high are rupturing ca- 
pacity provides short circuit protection 
for most mines. 


» 





Thermal magnetic overioad protection 
provides inverse time tripping for mod- 
erate sustained overload and instantane 
us tripping for severe _ overloads, 
grounds or short circuits. Either hand or 
iutomatie reset is available. The con 
troller is so designed that it will operate 
over the widest variation in mine. volt- 
ges on which any d.-c. motor can be 
operated satisfactorily. The starter will 
operate perfectly under conditions where 
the voltage before starting the motor is 
ipproximately 65% of rated voltage 
then dropped to 25% as soon as the mo 
tor starts. The limiting voltage before 
starting is that required to pick up and 
close the line contactor while the limiting 
voltage after the line contactor picks up 
is that voltage required to hold the con 
r closed. 


? + 
_ The starter gives Instantaneous trip 
tor Severe overloads, has time limit ac 
celeration and will operate over the 
widest possible voltage range. It is of 
compact design. The 75-horsepower, 230- 


volt, 4-step starter is mounted in a cabi 
net 191, in. wide, 247% in. high by 2214 in 
deep. 
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New Tube Timing Control 
for Welding Service 


Cutler-Hammer, Inc. 
ROMISING wide use in industry, 
this new timing device for spot, pro 
jection, and other forms of resistance 

welders is said to give extremely accurate 
timing control of the welding operation 
Use of an electronic tube, it is further 
stated, makes possible accuracy to a very 
small fraction of a second and the device 
has an adjustable range up to 16 seconds 





This new tube timing welder control, 
known as Bulletin 13101, is said to elimi 
nate all guesswork on the operator's part 

enabling unskilled operators to produce 
successful welds and to practically elimi 
nate rejects and throw-outs. The timing 
is adjusted by a knob inside the enclosing 
case. This new tube timing control re 
quires a very small mounting space and 
operates on 110 to 550 volts a.-e., 25 to 
60 cycles. Severe or intermittent service 
will not affect the accuracy of this con 
trol, the manufacturer asserts 
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Single Line Multifeed 


System 
Hills-McCanna Company 
SYSTEM for the mechanical ap 
plication of light greases and 
heavy oils to points requiring 

regular lubrication rounds out this com 
pany’s line of equipment for lubricating 
any type of machinery that requires 
regular amounts of oils and greases. 

It is a single line system. The main unit 
is placed in a convenient location and a 
single feeder line taken to the farthest 
point requiring lubrication. Branch lines 
are then taken from the main line to 
each bearing. No return line is required 
An independent mechanical measuring 
unit is placed at each bearing. The meas 
uring valve allows only the amount of 
vrease it is set for to be fed to the bear 
ing, and then acts as a shut-off valve. Re 


METERING vaive } 
} 





irdless of the amount of | 
line only that amount the va 
can pass to the bearing. There is visible 


evidence that the valve is operating 


An added advantage is that the pres 


sure 1s ipplied to the line only t he 

time the points are being lubricated. No 

llr, spring, or means other than a posi 

ive pump, are used to iecomplish cle 

livery. The systems can be motor-driven, 
] 


mechanically operated, or oper ited by a 


hand crank. The type depends upon the 
SECTVICE Ihe systems will handle i ot 
the light greases and heavy oils in en 
eral uses. The Force Feed Lubriecators 
will handle light oils and the Mill Py pe 
Grease Pump will take care of the heavy 
greases. All of the systems are pressure 
types, ind based on the metering pri 
] 


ciple 
1] 


Polaricode Split-second 
Supervisory Control 
Westinghouse Elec. & Mfg. Co. 


OLARICODE, an entirely new super 
visory control, is new in principle and 


is said to be setting a new standard 


f control speed. The “super speed” pet 
mits selection and oper ition of the con 
trol circuits of any piece of remote 

controlled ipparatus in le than one 
second. It is truly l split second uper 
VIsory control The exception il peed 1 
iecomplishe d by i principle new to uper 
visory control known as “direct selection” 
which eliminates the loss of time inherent 
In previous selective supervisory vstem 
operated by either coded impul ‘ or Dy 


svnehronou election 





) 


ivailable for use on 


Polaricode Is 
ind 4-line wires. The 2-wire type con 


trols up to 25 remote ipparatus unit 


ind the 4-wire type controls up to 25 
units—all at the Line uper speed Both 
the 2- and 4-wire types permit a number 


of remote stations to be operated on the 


same two or four wire In addition, re 
mote metering and remote svnchronizing 
mav be obtained without the use of ar 


extra line wires 


Polaricode is suitable for practi 


ny application where upervi ory con 
trol is required, such as the control of 
iny type or size of remote station or 
power systems, electric railways, electri 
fied railroads, oil line pumping, ete 
Polaricode uses the une “all-relav”’ cor 
struction employed ith previous West 
inghouse designs and is composed of 
simple, mechanically uniform, telephone 
type relays similar to the ones originally 
used for supervisory control some eleven 
years ago. 
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New Motorized Draft and 
Temperature Regulators 
Defender Automatic Regulator Co. 


LOSE and dependable control of 

pressure, draft, temperature and 

other conditions is obtained by 
means of a new line of electric motor 
powered automatic devices brought out 
by the above Company. Four distinct reg 
ulators, each of which may be adapted to 
suit the application, make up this new 
line. These are strong, powerful, super 
sensitive, quick acting regulators and 
with certain modifications and added at 
tachments they can be made to do almost 
anything in control or regulation of vac- 
uum, pressure, temperature, time, volume, 
flow, level, supply, ete. Close hook up or 
remote control types can be supplied or 
many auxiliary long distance controls can 
be operated from one master control. 

(1) The Defender “Junior Model” 
Electric Furnace Draft Requlator is ap 
plicable for low pressure air or gas reg 
ulation, and especially suited for furnace 
draft control of steam boilers. It works 
equ ully as well on forced draft stoker or 
oil or gas fired boilers. It is especially 
recommended to be used on all forced 
draft stokers that are equipped with an 
on and off automatic pressure switch to 
start and stop the stoker and fan motor 
as the steam pressure on the boiler varies. 
This regulator is 12% in. long by 12% 
in. wide and 6 in. deep. It weighs 20 Ibs 

(2) The Defender electric motor op 
erated hiah or low pre SSUuTé Dampe r Req 
ulator is actuated by the steam pressure 
on the boiler and equipped with an ad 
justable compensator so as to make the 
regulator gradually open and close as the 
steam pressure rises and falls. The reg 
ulator can be supplied with single or dou 
ble lever or sprocket chain wheel. It will 
work on any vacuum up to 20 inches or 
any pressure up to 250 pounds by simply 
adjusting thumb screw on the bottom of 
the case 

It will function on one ounce change 
in pressure and can be supplied to make 
any number of stops from 1 to 16 on one 
pound change in pressure, or the adjust 
able Compensator can be adjusted to 
make it make any number of stops from 
1 to 16 on any change in pressure from 
1 to 10 pounds. 

This regulator is assembled with all of 
the wiring and operating parts except the 
motor in a one-piece cast aluminum case, 
and the motor and gears with the crank 
shaft are mounted on the top of the case 
There is a front protecting lid and a top 
dust-proof cap. We believe, states the 
maker, that this is by far the most sensi 
tive pressure or vacuum regulator of the 
heavy duty type that has ever been de 
signed. This regulator is 20 in. long by 12 
in. high, by 6 in. deep. Weight 20 Ibs. 

(3) The De fender “Senior Mode . Ele Cc 
tric Furnace Draft Requlator. This regu 
lator is especially designed to be used on 
boilers using forced draft that are 
equipped with the above Defender Com 
pensating steam pressure Regulator (2) 
to control the forced draft fan speed, or 
a damper between the fan and stoker, or 
to control both the forced draft and the 
stoker speed or same will also function 
properly when used in conjunction with 
any of Defender Hydraulic Damper Reg- 
ulators. It should be connected up to op- 
erate on the boiler damper when the 
steam pressure control is operating on the 
forced draft and stokerspeeds, or it can 
be connected up to function on the forced 
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draft fan speed or ad umper between the 
fan and stoker, and the steam pressure 
control would then be connected to the 
boiler damper and the stoker engine or 
rheostat if stoker is operated by a varia- 
ble speed motor. 


This regulator is also especially suited 
to control the furnace draft by operating 
on the boiler damper of oil or gas fired 
boilers whether the oil or gas are hand 
regulated or whether they are controlled 
by the above electric steam pressure con 
trol (2) or by any Defender Hydraulic 
adjustable Compensating type Damper 
Regulators. 

Referring to the diagram, Part No. 1 
holds a thin diaphragm and is tapped on 
the bottom for %-in. pipe thread. Spring 
No. 2 is adjustable to draw up on the 
diaphragm. The round aluminum circular 
wheel No. 24 has special type V notches 
filed in same for breaking the contact 
D2. 

The motor is a 1/30th H.P. split field 
series wound reversing high-speed type 
with part of the reduction gears built 
into the same frame with the motor and 
four additional gear wheels on the out- 
side as shown. With this reduction the 
speed is stepped down so as to give a 
very powerful pull on the drive shaft in 
the center of the large gear wheel, and 
also a slow movement of same. It can be 
set with adjustment plunger No. 16 in 
dash pot 19 so as to give a quarter-turn 
in either direction in from one minute for 
the fastest speed down to four minutes 
for the slowest speed, or we can supply 
other gear ratios that will make the regu 
lator work as fast or as slow as is re 
quired. Limit switch (B1 and B2) pre 
vents any over-travel of the motor in 
either direction so as to allow the center 
shaft of the large gear wheel to make 
only a quarter-turn. 

Where a regulator is desired that will 
make several complete turns of the drive 
shaft in the center of the large gear 
wheel, we can supply a different type at 
tachment in place of Nos. 11 and 10, and 
then a small sprocket wheel can be used 
at the back, and the chain can then be 
made to travel any distance from a frac 
tion of an inch up to 20 inches, and has 
equal pulling power in both directions. 

The small very light and sensitive com 
pression spring No. 2 rests on top of the 
cast aluminum case and has an adjust- 
able round form screw plate on the top 
of the spring and screws up or down on 
the small vertical rod which is attached 
into the center of the diaphragm at the 
bottom and is screwed into the bottom of 
the fitting No. 30, which has the knife 
edge fulcrum bearing mounted into the 
top of same to hang onto the horizontal 
cross arm No. 4 

There is a safety cut-out on each end 
of the quarter turn of the regulator. 
These are marked S on the round cast 
aluminum circle No. 24. Should regula 





tor over-travel for any reason, 
above, 13. will be pulled by 
into this deep set V marked $ 
will pull the contact breake 
down so low that the top cont 
D2 cannot come down far « 
touch the lower contact becau 
ton inside dash pot No. 19 
the bottom at No. 18, and the 
then have to be started by | 

ing down on No. 138 and the 

then reverse and get back int 

(4) The Defender Electr 
erated Temperature Regulat 
cially designed for heavy duty 
to control any number of inlet 
butterfly, balanced or slide d 
iny type of lever valves, o1 
maintain even or gradual incr 
decreased temperatures on an) 
open or closed type stills, vat 
boilers, tanks, cookers, condens« 
ing pots, evaporizers, etc., by 
closing hot or cold supply lin 
Gas Burners, ete. 

“Tt will function on from 1 to 2 
grees change in temperature 
work on any temperature up to § 
grees. .. . This temperature R: 
will operate on any temperatur 
1000 degrees down and is set 
given temperature by turning a 
the hottom of the case.” 25 feet 
ing is standard, and standard 
illustrated is 1 in. diameter 
long. The hub is detachable. B 
separate outer protectors cal 
plied. “A change of temperat 
the tubing or in the reg 
around the coil spring will not 
accuracy of the control as the 
several thousand times more 
tubing and coil spring bo 
gether.” 
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Magnetically Operated 
Mercury Switch 


Providence Electric Controls 


HE “Magnetrole” switch 

operates entirely throug! 

action and does not requir 
or tipping. Within the glass 
envelope is placed a ceramic ! 
arranged that two separate 
mercury exist. Floating upon 
mercury pool is a displacement 
of magnetic susceptibility. W 
coil surrounding the tube is ¢! 
the displacement member is 
down, thereby causing a rise in t 
pool level which results in the 


‘ 





ff the two bodies of mercury. When the 
coil energizing current is interrupted 
the floating piece immediately returns to 
the top thereby separating the two mer- 
cury pools with a resultant break in the 


switch circuit The are occurs around the 


edge of a ceramic tube which is well 
separated from any other part of the 
switch. The operation can be made 


rapidly with complete safety. 

This mercury switch 
utility in relay work and as a heavy duty 
it breaker. 


has particular 
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Sensitive Relay 
American !nstrument Co. 


HIS new relay, intended for 

with thermostats or photocells, will 

interrupt 1320 watts, and operates 
on 4 milliamperes at six volts. It is im 
pervious to dust and dirt, and is safe 
where an open spark would be hazardous 
n spite of its great sensitivity, this nev 
relay is ruggedly built, may be mounted 
in any position. Contact made and 
broken in a vacuum tube. The standard 
coil has a resistance of 1300 ohms, and 
relays of this type may be built with coil 
resistances up to 50,000 ohms. A similar 
relay with open contacts of silver or 
platinum-iridium available. No 
covers or special bases are required for 
instruments. 


use 


1S 


is also 


tnese 





Water Meter Tester 
H. W. Clark Co. 


MPROVEMENTS incorporated in an 
earlier model of this meter tester make 
it notable for the following features: 
There is a fractional flow valve, which 





permits quick graduated flow 


on SIZES 
of meters Sensibility test valves of needle 
point type allow sensitivity test of flows 


down to 1/32 in. stream. A sloping dis 
charge pipe stops the flow into the tank 
is soon as the valve is closed, and avoids 
drip. The sides of the table extend high 
enough to stop splash, forming an effec 
tive splash ipron 
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Pendulum Type Torsion 
Testing Machine 


30,000 in.-lb. Capacity 
Riehle Bros. Testing Machine Co. 


HIS new machine consists of two ma 
jor units, a loading or twisting unit 
ind a weighing unit. The specimen is 


gripped in chucks or torsion heads of the 
three grip sliding wedge type. The head or 


the loading unit is rotated by means of 
i spline shaft passing through a heavy 
worm gear mounted in the loading unit 
housing. This spline shaft permits the 


to be 
cccommodate 
length. 


two directions so as 


of 


chuck slid in 


to specimens Various 


Power is derived from an adjustable 
speed motor driving through suitable 
worm and spur reduction gears. ‘Two 
major speeds are obtainable by motor 


drive, each of which is further adjustable 
by altering the speed of the motor. A 
gear shifting lever providing for either 
of the two major motor speeds, is 
as for hand operation, projects from the 
upper left side of the loading unit hous 


well 


ing. The crank for hand operation is 
mounted at proper height on the front 


of the loading unit. It is impossible to 
have more than one speed operative at 
any one time 

The shafts in the loading unit 
are equipped with Timken roller bearings 
and ample lubrication is obtained by vari 
ous gears in the train dipping into the 


housing 


oil, thus insuring high efficiency and long 
life 

The weighing unit gripping head is 
mounted on a shaft from which a heavy 


pendu ull Is Ss ended I} 
mounted that it 1 tree to t 
tudinally to per it the cl r f 
of the specimen during the te NI 
in the hub of the pendulu 
mtal Md which carries three 
teel point nc thei * 
I! S \ rac ( t ( 
SpPImMmae re I t ‘ 
ened teel Pp ‘ 
desired one ft e three 
flection of the pendulun ( 
to descend, ith the plate 
point, and rotati ‘ 
spindle, enable one » obt 
tions on Cire cate 
Dhe functior ©€ 1 a 
fford additi cale ¥ ( 
tica rach ti tive ee 
guide for the d othe 
isembDIiVv ¢ e I ed int 
three SITE I eret ( 
ny ne of three i! ¢ 
it ‘ | ( ‘ 
Tt or 380.00 in ! 
cate or 15 Wir ly j 
third cale YT ( in \ 
iif e 4 ead  ¢ ( 
Prom one ( ( othe 
by mie s of rod ele f ‘ 
the three ad held 
t itch dr ped into the prope 
If in cl in he ‘ 
hnece irv, thi I Tye iccon I 
rotating the di ISHII i ki ed 
it its right. Fach twistir he 
is provided th a adi ( a 
yrees by vhich the twist of i¢ 
can be measured 
The machine can be provides 
iutographic recorder which plot 
of twisting moment iinst degree 
The entire curve i isible at all 
Cords run over heave ittached 
twisting heads in such a manner ¢ 
ictual rela I\¢ twist ot the t 0 
only is reported. Load indication 
derived from the vertical rack t 
motion direct from the pointer 
The machine is protected from ¢ 
resulting from the fall of the per 
ifter a specimen breaks, by meat 
hvdraulic snubbing device which 1 
no attention beyond occasional 
of the oil level. This device has 1 
on the load indication ind ont 
into action when the pecimen bre 
the pendulum begins to return 
The motor drive is controlled 


push buttor 


weighing 


tected 


switch 


iva 


in 
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ition moun 
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wverload 
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When the pendulum 1 
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The Macneil All-Weather 
Sextant 


Macneil Instrument Corporation 


RACTICAL NAVIGATORS know 

that while the compass and the chro 

nometer are practically perfect me 
chanically, the standard sextant, because 
it is an optical instrument, cannot be used 
during storm or other bad weather con 
ditions, at which time navigation is in 
creasingly difficult and increasingly im 
portant. The Macneil All-Weather Sextant 
is the first instrument ever produced 
which enables a navigator to plot his 
position from observations of celestial 
bodies either on clear days or during 
cloud, fog or other bad weather condi 
tions 


This new sextant is a permanently in 
stalled ship’s instrument which in no way 
affects any existing instrument on ship 
board and is in no way affected by them 
It consists of two devices, the sextant 
proper, which is a hand held instrument, 
and the amplifier with its batteries. The 
amplifier, contained in a case 8x9x20 in., 
is permanently installed in the ship's 
wheel house, with rigid conduits leading 
from it to both flying bridges, where con 
venient receptacles are placed for plug 
ging-in the two short flexible cables at 
tached to the sextant 





In operation the navigator adjusts the 
amplifier, a process requiring about 2 
minutes, steps out on the bridge, plugs 
the flexible cable attached to the sextant 
into the outlet, and takes his observations 
as leisurely and as often as he desires. 


The necessary calculations for fixing a 
definite position from solar observations 
taken by this sextant are substantially the 
same as those required for standard sex 
tants. Index error, parallax and refrac 
tion are similar, dip is eliminated, but is 
replaced by a special temperature cor 
rection, while semi-diameter is entirely 
eliminated. 

The Macneil All-Weather Sextant is 
not an optical instrument. It detects cer 
tain infra-red rays originating in the sun, 
after they pass through, or are the cause 
of re-radiation by, clouds, fog, ete. 


The artificial horizon used is an entirely 
new development, is extremely easy to 
handle and very accurate. 
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New Radio Service 


Instruments 
The Franklin Radio Corporation 


ODEL D-32-A Combination Set 
Analyzer and Tube Checker is an 
instrument comprising a complete 

set analyzer and a.c. Tube Checker in a 
single portable case. It will make a com 
plete analysis of all circuit conditions 
existing in any radio receiver or electrical 





D-32-A Combination Set Analyzer and Tube Checker 


apparatus within the limits of 800 volts 
ac. or d.c., and current up to 100 mil 
liamperes. A complete tube checker is 
included, together with a panel chart of 
the tube ratings, as an integral part of 
the instrument, thus permitting a com 
plete analy sis of any radio receiver and 
an independent check on its tubes. 


The instrument is operated by means 
of push buttons, and eleven meter ranges 
are available through the use of pin jacks 
for external testing. The meters are large 
three inch diameter Jewell or Weston 
units. The d.c. meter is rated at 1,000 
ohms per volt and the a.c. meter is a 
double movement instrument to permit 
lowest current consumption. The instru 
ment is fully protected by circuit ar 
rangement so that no damage may result 
from incorrect operation, accidental or 
otherwise. 


The Model 32 Analyzer is identical to 
the Model D-32-A Combination except 





Franklin 32 Analyzer 


that it does not have a self-contained 
tube checker. 

The Model D-32-A and the Model 32 
are furnished in black molded bakelite 
cases, fitted with gunmetal hardware, re 
movable lid, spring clips in lid for hold 
ing instruction sheets, set data, etc. Op 


erating instructions, screen g 

test leads with insulated ti, 
the equipment. 

Both checker models are 

black molded bakelite cases, 
chromed front panels. Equi 
cludes screen grid lead, operat 
tions, and adapter for testing 
The Model H-32 is equippe 


leads. 


© ¢ e 


Testing Sieve Shak 
Newark Wire Cloth Com; 


N this recently perfected “| 

testing sieve shaker, the fur 

idea is to put threugh any 
ing sieve or sieves, in a de 
shorter time interval, all t} 
eventually pass. The following 
tive tests made with No. 45 ar 
master (abrasive) samples, 
same set of certified sieves for 
show that the basic purpose 
out: 


X Machir 
On 5 10 
Siev Min Min M 
No. 4 2.1‘ 2.1 I 
5 82.7 80.9 X 
60 15.2 17.0 
On 15 15 
Sieve Mir Mir M 
12 11.4 7.0 
14 KOS KY 
17 7 } 


Further, “end-point” (ha 
tests made on samples whicl 
End-Shaken, indicated that Ne 


gineering prenmiuses were sound 





Among the features of the “F1 
machine are: 1, Elimination 
the variable factors in sieve test 
Bringing the results of labor 
plant into closer relationship b) 
ing fundamentally sound princi} 
screening in the following mann 
Sample is spread uniformly o 
entire surface of the sieve. (b 
sieve surface is constantly utiliz 
Jumping and bouncing of the 
particles eliminated; (d) Noise, \ 
tear on parts minimized. (e) 5 
easy operation. 

The “End-Shak” weighs 275 
including the motor and auto time 
It is 29 inches high. A standard 
motor is used; 110 and 220 volt; ¢ 
alternating current; 1750 r.p.m. Be 
or special motor equipment is fur 
if desired. The standard auto time 
automatically controls the period 
test. “End-Shak” is designed 
diameter testing sieves, and is ad 
to hold any number of sieves fr 
13 inclusive 








S53 220 os 
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NSTRUMENTS 
ABSTRACTS 


Abstracts on instruments and devices for measurement, 
inspection and control. 





—- 


INSTRUMENTS ABSTRACTS, incorporated in INSTRU- 
MENTS, is the most complete review on the subjects of 
asurement and control. 

Abstractors cover over 700 domestic and foreign publica- 

ns 

a receipt of the abstracts they are checked against 
permanent files to avoid duplication and after being rewrit- 
ten to conform to our style they are classified. 

Oftentimes an abstract can fit under two or even more 
sections. In that case we decide who will be most interested 
in the article, and include it under that fleld of reader in- 
terest. It is our aim to so arrange the abstracts that a per- 
son interested, for example, in viscosity, will keep in touch 
with all the important articles in his fleld if he reads only 
section 2.10. For instance, an article on “Vacuum Tube 
Means of Measuring Viscosity” appears under 2.10—under 
“Measurement and Control of Physical Properties—viscos- 
ity,” although it wouid also fit under section (5.4)—“Elec- 
tronic Devices and their Applications.” 

An improvement we hope to make in the Abstracts Section 
in the near future is the cross-indexing of articles which fit 
under several sections. We suggest glancing through the 
whole Abstract Section. This takes but a short time, and 
the time so taken will be found very profitably spent. 

The classification number at the end of each abstract will 
be of assistance in mounting them on file cards. 

Negative print photostats of the original articles abstract- 
ed can be obtained at 35 cents per page plus 10 cents for 
mailing. The remittance should accompany the order. 


me 


CLASSIFICATIONS 
(By Fields of Reader Interest) 


MEASUREMENT TECHNOLOGY (1) 

This section includes all matters concerning the art and 
science of measurement as follows: 

Measurement Theory (1.1) 

Under this heading will be included: definitions, precision 
of measurements, systems of units, and dimensional 
analysis. 

Measurement Practice (1.2) 

Covers Calibration and Standardization. 

Calculation (1.3) 

This does not include computation for instrument design, 
but covers calculations as a mode of measurement. 
MEASUREMENT and CONTROL (2) 

This section is devoted to those general measurement 
practices and control applications that are not confined to 
any one industry or branch of engineering. Thus tempera- 
ture measurement and control, being of as much importance 
in chemical as in metallurgical processes, is a general field 
of interest to all industries and all branches of engineering. 
Length, Angle, and Area, Including Surveying (2.01) 

Time, Speed, and Acceleration (2.02) 

Weight, Density, and Specific Gravity (2.03) 

Pressure and Vacuum (2.04) 

Flew and Volume (2.05) 

Temperature (2.06) 

Heat and Combustion (2.07) 

Humidity and Moisture (2.08) 

Power, Work, and Output (2.09) 

Physical Properties, (Viscosity, hardness, elasticity, plas- 
ticity, surface tension, etc.) (2.10) 

TESTING and INSPECTION (3) 

Physical Testing and Inspection (tmcluding strength tests, 
bending, magnetic analysis, X-ray inspection, and other 
engineering test or inspection methods.) (3.1) 

Production Testing and Inspection (This includes methods 
of testing and inspection for setting up production stand- 
ards, grading, gaging, maintaining quality, etc.) (3.2) 

Maintenance Testing and Inspection (Included here will be 
matters concerning standards and methods for con- 
trolling performance or service of equipment. Example— 
The problem of controlling long phone lines to give 
quality sound transmission would be included here.) (3.3) 


ELECTRICITY and MAGNETISM (4) 

Electrical Properties, Tests, Measurements, and Measuring 
Instruments (4.1) 

Electrical Measuring Devices and Applications (4.2) 

Magnetic Measurements (4.3) 

Magnetic Properties, Materials, and their Applications (4.4) 

ELECTRONICS and RADIO (5) 

Radio Measurements (5.1) 

Applications of Radio to Measurement and Control (5.2) 

Photo-electric Measurements, Devices and Applications (in- 
cluding television) (5.3) 

Electronic Measurements, Tubes, Devices, and their Appli- 
eations (Under this heading would be included thermionic 
tubes, grid-glow tubes, thyratrons, neon discharge tubes, 
cathode-ray tubes, etc.) (5.4) 

ACOUSTICS and VIBRATIONS (6) 

Sound, Vibration, Phenomena and Measurements (6.1) 

Sound and Vibration Devices or Applications (6.2) 

LIGHT, OPTICS, and RAYS (7) 

Light—General Measurements and Optical Applications (7.1) 

Color Analysis, Color Matching (7.2) 

Photometry (7.3) 


Polarimetry (7.4) (Continued on page A21) 
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Havine successfully pioneered the first direct- 
reading Illumination Meter, Weston now adapts the 
same principles to a smaller, handier, more compact 
instrument— Model 614 PHOTRONIC FOOT. 
CANDLE METER. 

Pocket sized, light in weight—this new Weston 
FOOT-CANDLE METER is ideal for general main- 
tenance of illumination — checking intensities, 
lamps, reflectors, reflection and absorption of sur- 
faces— maintaining “Measured Lighting”—keeping 
illumination at the correct established Seonduah 

And Model 614’s surprisingly low cost practically 
dictates its purchase by every organization inter- 
ested in adequate correct illumination. 


Write for Booklet M-1 


The new Weston Model 614 FOOT-CANDLE METER reads light inten 
sities directly in foot-candies. No calculations. Three ranges—50 /250 
500 foot-candles. Completely self-contained—no batteries . . . no lamps 
J . me accessories. Nothing to wear out or replace. Easily fits into 
pocket or brief case. Consists of Weston PHOTRONIC photoelectric cell 
and indicating instrument calibrated in foot-candles. The cell tips at 
right angles for measuring horizontal components. Anybody can use it 
and get reliable, accurate fesults. 


Yd 9 KO), 


591 FRELINGHUYSEN AVENUE... NEWARK, N. J. 


LECTRICAL INSTRUMENT CORP. 
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MEASUREMENT TECHNOLOGY (1) 
Measurement Theory (1.1) 


The Present Status of Gravity Measurements. (Ueber den 
heutigen Stand der Schwerenmessungen.) H. ScHMEHL. Zett 





hrajt fur L ermessungswesen ol. 60, No. 24, Dec. 15, 1931, pages 
id i t 

The various methods of the determination of the 

{ the earth and, for that matter, its exact shape 

ewed; the best method is that by observing 

tions which are exact to 1/1,000,000 The measul 

ire mostly relative, absolute measurements have 

nade nee 191 Modern pendulums are p] laced in e) 
hambers. The double-pendulum, the astatic pendul 

ethod of coincidences, and the static gravity meter 





ribed, sixteen references are cited 

















Standards of Measurer G. WatTr } Inter 
Blue Printer, Vol pages 9-11 

\ historical review of of measurement used by 
primitive man and the origin of names now in use is given 
The arguments for and again: inivers acceptance of the 
etric system are discussed Ha (1.1) 
The _e ation of Least Square s. W. I s Dem! Phil 

} urnal ev , Series 7, Vol. 11, Jan 
) pages 

Phe pri st i to the general 

blen f he \ ies of observed 
juantiti il elated by equa ns 
f various deriv yn the staten t of 
the prir I Ww the squares of the 
esidu is iinizes t to the most rob 
I values bserve Ha { ) 





A New Electrical Measuring System. 





es elektri- 














sches Mass-system.) EF. Roprewalr tech TD 
am, Vol. 49, Dec. 6, 1931, pages 
In th lectrostati« is well as in the electromagneti« 
measul j electrical units are mostly expressed 
n fr t xponent, for instance the electric cur 
ent is c3/2 g% s-2 in the electrostatic, and 
re tromagnetic system. It is hardly pos 
ble t yhhysical meaning or to form a ment 
picture expressions especially is the ! 
juantit in two different powers. The author 
levelops a new system based on the structure of the mole 
iles. The quantity of electricity Q is therefore expressed 
I the number of non-neutralized electrons, as body 
I nstance positively charged if there is a lack of els 
tron ind vice versa. Q is therefore dimensionless, a pure 
imber. The bsolute num ber of electrons in the molecul: 
itom is here irrelevant. Consequently, the electric cur- 
nt is determined by the number of electrons flowing i: 
init time through the section of the conductor n this man 
ill electrical quantities are logically developed and the 
llowing table is arrived at 
Designation Dimension 
Quantity of sh; 
electricity Q ; Number of free electrons 
Current I sl Number of electrons pe 
i! t tT me 
energy N - rg : Asn hanical ener v 
Potential KE ec? Pa s-2 Power p el 
Resistance R ce Z s-l1 Ratio E/I 
Inductivity lL, ¢? g Ratio E 
at 
Magnetic flux d@ *« g s-l Integral Edt 
Inductior £ s Magnetic flux per unit 
irea 
Magnetic fleld 
ntensity H 7 Current per unit zt! 
Permeability u g Ratio B:H 
(Capacity ( c-2 £ s2 Number f elect ns pe 
unit of potentia 
Dielectric dis 
placement D ec2 Number f electrons p 
unit irea 
Electr field 
tensity K g Power (per electron) per 
in length 
Dialects 
nstant € gz s2 Ratio D/F 
There are no fractions in the exponents. The selection of 
I tical units and their ratios to the absolute units of the 
new system is discussed; they are left almost the same as 
now used Ha (1.1) 


Note on the Decisions Made by the Sub-Committee on Elec- 
trical and Magnetic Magnitudes and Units of the Interna- 
tional Electrotechnical Commission at the Meeting in Lon- 
don on Sept. 18, 1931. (Note sur les décisions prises par Ia 
Sous-(C« mission des Grandeurs et Unités électriques et 
magnétiques d la Cor ission électrotechnique interna- 
tionale a la inion de Londres de Septembre 1931.) A. |} 
‘ . y. Revue Générale d tricité, Jan. 2, 1932, pages 7-11 

Points out there has been much ambiguity in all parts of 
the world as to the definitions of units relating to the m 
netic circuit. Reviews agreements w hich had been made pr 













' 


\ isiv. The national committees of ten countries were repre 
sented at the London meeting. Action on a proposal relating 
to a series of practical magnetic units, based on the volt- 

nd or pramaxwell as adopted at the Stockholm meeting 


vith the ampere-turn as unit of m. m. f., was deferred for 
consideration by the national committees. At least four 
( G. S. magnetic units have not yet received name 
are the units of permeance, permeability, reluctance, and re- 
uctivity. The four units to which definitions and names 
have now been given (magneto-motive force, magnetizing 
force, magnetic flux, and flux density) are probably sufficient 
for present purposes MS (1.1) 
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MEASUREMENT & CONTROL (2) 
Length, Angle, and Area, including Surveying (2 


\4 


Modern Design in Mining Vheodolites. \\ | 
/ le k l Jan. 16, 1931, res 71- 





The Irregular Reading Error for Medium and S15 I 
dolites with Verniers, Line-Scale-and Secrew-Mic; 














(Der unregelmiissige Ablesefehler fiir mittlere up, ey 
Theodolite mit Nomen, Strich-Skala-und Schrauly aeisg 
skopen.) kK. | M 4 hrift Vermessun 
1, 1931, pag 0 
n table rors are computed for bas 
¢ and 8 cm. diameter of the division scale 
Investigations on the Changes of Length of Sy: ing 
apes made of Wooden Lengths. (Untersuchungen iijer 4, 
angensunderung von Niveilierlatten aus Sperrhol, 
i Ly ; rire ft , Ui hi ‘ 
132, pages / 
Surve ng rods! ie f d e subjected 
engtl ‘ ess regular, due to humid 
I ) De t en I a il t I ) c y I « ~ 
ticle rey s the: isu nents 1 je o7 é 
nat roas it ol t 5S rl t ~ Si t I 
! de of ne single piece \ « t g pre 2 
numidity 18 a fairly good protect n 4 
ength Thirteen references 


Investigations and Working in the Field with the Keddy, 











tion Tachymeter of Bosshardt-Zciss in Russia. (Porsehune:, 
und Feldarbeiten mit dem Reduktions-Tachymeter  [j...- 
hardt-Zeiss in Russland.) K. N > t 
Vol. 60, N 24, De 1931, pages 727 

J rr geodeti “A es] ly surveying f 
nstrument is de em] ed in Russ vit! 
I iveraRre rors lete I tior f engetl 

) nd the sts S pared th s 

su é od ibou i ft j w 





The siv~« omparators. (Die Sip-¥ omenebe hsmesser. 
V 


TSK Feinmechanik und Pra: n 1. 40, Feb. 1932 











The nstruments alled 1 } nd t s 
and permit exact readings Ea ) ! 

ymstruction is described; the e ! i t 
Genevoi ‘Instruments de Phys I 

East Texas “hurry-up” Methods, Cause Many Crooked 
Holes. M. T. Hices uu ] Ve Ni t 
38 

Describes severa n ruments vi } re sé 
the iTY ount f de Viat yi Tr 1! t £ ft rt | 

An Improvement on Theodolites. (Eine Verbesserung an 
Theodoliten.) Avo.ir ! 1 ’ ’ Ver 
Vol. 44, Jan. 27, 1932, pages 58-59 

The screw which fastens the ent ft ¢ 
hollow; through the hole goes th } 

na sphere t under the axis of the inst 
eens Soe rtical is actually over the 

point t the pl oint 





“The Ree ording Theodolite, a Device for Determining the 
Accuracy of Antiaircraft ir ire. Ros I Wat irn 
Vol. 12, Jan. & Feb. 19: 











yveness Ol 1ir< Ss i€ 
I of a professional ieture 
i theodolite. The method of ope d pt 
of the theodolite to obtain the i meas 
Space are explained. For the m: ~ t 
problem from the films a special tion wor 
furnished. i 


A New ect nesetangttg el (iti instrument. (Ein neues Fein- 
nivellier-Instrument.) A: Vers 








richten, Vol. 44, Feb. 17, 19: pages 104-107 

The new feature of the instrument is that, | ? 
system of and lenses a picture of the lev 
and level di n is shown in the field of vision bs 
division of surveying rod. The accuracy is s 
greatly increased thereby. The general nstruct 
instrument is described. i 


New Developments of the Leveling Instrument II! and 
of the Precision Leveling Rod of Carl Zeiss. (Neuerungen 
am Nivellierinstrument III und an der Prizisions- Nivellier- 
latte der F irme Carl Zeiss, Jena.) Kari SCH MEL? 





Vermessungswese Tol. -61, Jan , 2, pages i1-7 
A new 1 saactiviokie and a magnifying glass for - 
to increase the accuracy are described. } 


Investigations on the Influence of Temperature and Air- 
Humidity in Measurements with the Bosshardt-Zeiss Keduc- 
tion Tachymeter. (Untersuchungen iiber den BEinfluss von 
Temperatur und Luftfeuchtigkeit bei Messungen mit dem 
me sshardt-Zeissschen Reduktions-Tachy meter.) Dr. | 


meine ermessungsnachrichten, Vol. 44, Jan. 27, 193: 3 





tically non-existent I 
Approximation Formulas for Marking-out Circles with 
Given or Equal Ares. (Ueber Niherungsformein | die 
Kreisabsteckung mit ae oder G leic hen Bes renlungen.) 
Ve 











W. Frrepricu. Alloemeine Vermessungsnachyr 1 44 
9, 1932, pages ‘145-155. 
A simple method for the staking out of reles (f 
railroads, etc.) from the tangent or the chord is 
and illustrated by a numerical examples I 
The Accuracy of Terrestrial Photogrametry. (Uel die 
Genauigkeit der terrestrischen P hotegrammetrie.) R 
\ LI q ne Vern unosnachrichten »] 44. Jar 
i] treatment of ph itozgramet?r met 
evaluation accuracy for maps et f 
pl can be assumed. Suggestions f 
direction are offered I 
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A Field Intensity Meter. 
® 
One-Tube Balanced Circuit for D.C. 
Vacuum Tube Amplifiers of Very 
Small Currents. 
e 


A Small Experimental Electromagnet. 
Sd 
The Cathode Sputtering of Beryllium 
and Aluminum in Helium. 
» 
Further Development of the Rotary 
Voltmeter. 
¢ 
An Improved Device and Method for 
Adjusting the Cylindrical Camera 
of the Bernal Universal X-Ray 


Photogoniometer and Similar In- 
struments. 


° 
A Simple Manometer Utilizing a Non- 
volatile Liquid of Low Density. 
* 
A Foucault Pendulum with Main- 


tained Amplitude and the Measure- 
ment of Its Apparent Rotation. 





a 
Send Subscriptions to 
F. K. RICHTMYER, Managing Editor 
Cornell University, Ithaca, N. Y. 


Annual subscription Four Dollars per year, post paid; 
combined Subscription with the Journal of the Optical 
Society of America, Five Dollars per year. 











RUBICON 
CURRENT TEST SET 











A highly convenient instrument for 
measuring alternating currents without 
interrupting service. Described in Bul- 
letin No. 180. Write for your copy. 


RUBICON COMPANY 


Electrical Instrument Makers 
29 N. 6TH STREET PHILADELPHIA, PA. 


























ers. 
a i/, 
i . 
od 0.00005’ 
* 

Every measurement is made to the same high 
precision with this machine. It will check any 
dimension up to 16” on solid or transparent 
objects. With it you can make regular tests of 
all your inspection instruments, from plug 
gauges to dial indicators. It is a product of the 


Société Genevoise d'Instruments de Physique 


"Masters of the art of measurement’ 


Ask for Your Copy of Pamphlet No. 548 


THE R. Y. FERNER COMPANY 


1131 Investment Bldg. Washington, D. C. 

















INSTRUMENTS 
August 1932—Page A? 








Flow & Volume (2.05) 


Making Water Me asurements with Current Meters. 





J \ ] Jan. 19, 1932, page 102 
The use f tte! f irrent meters with a cl nograph 
t ‘ i of water flow is described AHE (2.05) 
Series Type Feed-Water Regulator. / r, Ve 75, Jan. 19 
P page 
A re t i i i and illustrated wt I s designed 
f I ‘ yp ting th ra j fluctuating ids 
i t nt he te feed in accordance th tl rate 
té fle t ene or f , el ry ‘ hy r- 
J 1 f h 
t AHE (2.05) 
E hoatate ally Operated Oriflo Meter. Power, Vol. 74, Dec. 29 
; p wre 149 
An improved form of the self-balancing inductance bridge 
vVhich a self nchronizing motor replaces tl ndar 
ctua tes the Oriflo meter developed by the Builders 


Ir | in Providence AHE (2.05) 
weee- to ater = eT With Two Thermostatic Elements. 
io ‘eb. 2 132, pages 182-183 


A feed water reg lat vr is described and ill 


’ 
t 
t 


proved Pocket Draft Gage. Power, Vol. 75, 





1 im 1 portable pocket-type draft gage is il 
lustrated AHE (2.05) 
it and Pressure Hecovery with the Sie- 
(Stromungsmessung und Druckriic kge- 


Flow Measure 
nturi Ir 









mit dem -ns-Venturi-Einsatz.) G. K 

’ ns-Leitscnrift Vo 12, Jan 1932 pages 7-11 
The influence which the retarded flow has on the exact 
determination of the pressure recuperation is discussed; the 
idvantage of the Venturi-tube with gradually increasing 
n behind the narrowest part in this respect are ex- 
| ned and ! mprove nt is described with a very short 
agiftu r which has only 6-7' pressure loss of the measuring 
p ire. The construction is described Ha (2.05) 


Quantity Measurement of Liquids with Woltman Meters. 
(Fr ‘Idssigkelts pn npg Fp mit W oltman-Messern. > G. R 
I Arcl fur ; Té en 1931, sec ym V1234-!1 page 


The ction of the “hydrometric vane” is explained; this 
method very accurate for any amount of liquid d n t 
out loon hi that is even for very slow flow Besides 


te t ilso suitable for viscous fluids Ha (2.05) 
High Capacity Gas Meters. Problems and Outlooks. 
I 











leistungsgasmenser Probleme und Aussichte I SKI 
Die Messtechnik, Vol. 7, Nov. 1931, pages 287 De 931 
pages 315-319 

From a discussion of the properties of dry and wet gas 
meters it is cor uded that rr large capacities the dry meter 

the more suitable type The pressure loss in meters up to 
ri n hr is discussed and figures given; the different 
type their parts, valves, diaphragms, requirements for re- 
liable eration, et« ire treated in detail Ha (2.05) 






Flow Mensure nt and Control, M. F. Beunar. Instrument 
Vol. 5. Jar 1932 pages 15-18 


Gives a classification of instruments related to flow or 
ba f operating principle, the classes 
t roups—positive ind inferential 





— I 
summarized in tables 
Flow Measurement and Control. M. |! 
Vol. 5, Feb. 1932, pages 47-51. . 
Head Meters is the title of this chapter of a forthcomin 





Manual of Instrumentation.” Lists table of symbols, then 
treats types of primary elements, their location, and the 

nnecting piping used with them. Ends with a considera- 
tion of the relation between rate of flow and differential 


California Companies Metering Gasoline Even to Tank 
Truck Deliveries. J. N. Westsmitn. National Petroleum News 
Vol. 23, Nov. 25, 1931, pages 55-56, 58, 60, 62. 

Only a question of time until mechanical measuring de- 
vices will entirely displace stick gauging in distribution 
from the refinery to the passing of goods to the consumer 

(2.05) 

Water-Level Indicator. Electrical Review, Feb. 5, 1932, page 
199 

Brief description of a pressure and altitude gage with 
which is combined an overhead-tank water-level indicator, 
invented by Sydney A. M. Rose and manufactured by the 
Budenberg Gauge Co., Ltd. MS (2.05) 


Gas Flow Regulators. Linpe Arr Propucts Company. Instruments 
Vol. 5, Feb. 1932, page 58. 

These new regulators are for delivering to the welding 
blowpipe tip, or cutting blowpipe, at uniform pressure, the 
required volumes of oxygen and acetylene essential for 
maintaining a neutral flame HO (2.05) 


Measuring Technique in the Institute for Flow-machines 
of the Technical University Karisruhe. (Messtechnisches aus 
dem Institut fiir Stromungsmaschinen der Technischen Hoch- 
schule Karlsruhe.) F. Krisam & F. R. Lorenz. Messtechnik, Vol 
6, Oct. 1930, pagwes 271-273 

The following measuring equipments are described a 
manometer plant with compressed air for reading directly 

, 
| 





pressures and exhaust of turbines; a motor-controlled bra 
for determining the capacities of turbines; an arrangement 
) measure quantities of water falling over weirs exactly, 
Ha (2.05) 


The Measurement of the Gaseous Products in the Foundry. 
(La Mesure des Débits Gazeux en Fonderie.) H. Lariancnu: 
Revue de Fonderie Moderne, Vol. 25, Dec 25, 1931, pages 453-463. 

The usefulness of determining quality and quantity of 
scaping from the foundry with regard to whether 
too much or too little air is used in certain combustion pro- 
s is discussed and the different methods and principles 
a ing gas flow and metering instruments are de- 
bed Ha (2.05) 


ilso remotely. 
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Temperature (2.06) 


The Potentiometric Measuring Methods for PP, 

















termination of Thermo-Couple Voltages. (Die pote; ho 
chen Messverfahren zur genaueren Bestimmung " . 
mospannungen.) | KESS & J. Ks a 
ll, Aug./Sept. 1931, pages 384- 
I methods e mair ised for deter: 
therm uy she mpensatior method 
voltage to be easured is interacted by anot 
no lrrent tr ref re fi 3 ’ +} eir lit 
but r r t f tl I isuring r nge, thi 
ppressed n this cas current exists. TI 
espe ised for cor nuous yperating 
{ e¢ i & pur f ni certalr ter 
Both methods e more fully explained 
Preparation of Bismuth-Antimony Vacuum ‘T} rele 
ments by Vaporization. (Die Herstellung von Wis; Anti 
mon-\ akuumthe rmoeles menten durch Verdampfun . 
Bus & P. H. Va ( Zeitschrift fir Pi 
3/4 1930, pages 210-217 
The metal is vay zed b ne thin ] 
within ar pira ind heating electy J 
tne vi e being I sed ll lun J 
! i &.2 t mash nd Bi i le} 
‘ i portions of ve strips simultaneou 
tior s in turn mas} i nd Sb deposited on tl 
G i « 1 3 ere obtained with a Bi ye! 
Sb half s tl TI method is illustrated. 17 
nave i high sensitivity ind low thermal ine 
particularly useful for measurements of radiat 


Industrial Heat Measurements in the Metal Poundrs 
cw epee mpg’ he Messungen in der Metallgiesserei,) 
W) A , rei mit G rei-Zeitus Vol : 





1931. pages 227-229 

rhe rt e de - ! general w witl ! 
the aqua ; | prod ¢ @ tar erature ' 
. ind p ne sal Se art 4h my tar 
ng instru nts on tl I juctior f sound 
per sion f tempe t I I ling r 

msu t I 1 tue ) tl inters mmers 
vitl irge s s f n neg nd itor t 
struments are briefly discussed and ex] né 


Measurement of Temperature Differences with Resistance 
Thermometers at two Variable Temperatures. (Temperatur 
difilerenz-Messung mit Widerstands emermome tern bei zwei 








veriinderlichen Temperaturen. »> WwW 
M ¢ é 1931. section V 2, page 

The su connection in a tone b 
tient meter connections to give ripper 
pendent of ext r temperatu ssed 
readings ir x t pr tion to I 
pendentl varving temperatures 


Measurement of High Temperatures. I. [ 
Electr Rez London, Vol. 106, April 18, 











AUTH 
Barham and editor } I 
thermocouple able fort 
te! ) iture I id ( l 
ke i »ppe ind Const 
ypper alloy) and r el-cl mium with 1 t 
aluminum. The latter form of couple may be re 
satisfactory service at temperatures up to 10 ( 
and life at this temperature is quite considerable 
fore very successfully bridges the gap between 7 
F.), for whi temperature n 
used and 1000° C. (1832° F latin 
rhodium couples are ne ing f 
couples subject to tempe -105 
1922° F.) is now almost invar I I 
mium heat-resisting alloy 


The Measurement of the Peltier Effect in Tungsten-Molyb- 
denum. (Die Messung des } reitier- E fiektes an Wolfram- 
Molybdin. » | BLUMENTHAI dnnalen der Phy) Vol 
170-488 





heat evolved when a current is passed 

welded tunsten-molybdenum thermocouple junctior 
determined between room temperature and 2600° K 
be expressed by the equation Q 33.6 xX 10-9T2 
10-6 T grm.-cal. The relation between Q and the 
electric power of the couple is in close agreer 
theory 

A Sensitive Flexible Thermostat. J. R. Ror K 
entific Instruments, Vol. 3, Feb 932, pages 93-100 





The principle is to utilize the temperature 
t 


sistance of one or two coils of wire to unbalance 
stone bridge whose galvanometer then controls tl 


current by means of a photoelectric cell and v 
current amplifier. The whole apparatus is descr 
tail I 


Its Al- 


Temperature Measurements of Liquid Copper and 
r und 


loys. (Ueber Temperaturmessungen an fog Kup 
seinen Legierungen.) H. Misetuinc & Cu. W1 I 
mit Gtesserei-Zeitung, Vol. 18, Feb. 27 


Immersian pyrometers are subject to g2 





_ 
Q 
L 
x 





re, are not suitable for a continuous s 
ring temperature For this reason, an att 


» determine how exactly radiation pyromet 


temperature as the liquid metal cannot 





black body. The measurements described 

Holborn-Kurlbaum pyrometer on pure C 

bronze B, bronze 4, bearing bronzes and 

brass. The exact analyses for these lloys 

Where possib seve! lor filters were ised 
rections for the measurement at the free-radiating 
ire determined and tabulated for all metals I 
ment with the mersion measurements are fair 
cept for those metals which emit vapors when 2 
ences d abs rrption ¢ n tak I ce 
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This is an indispensable instrument if you are designing or using 
vacuum tubes for measuring and control purposes. It measures 
plate resistance, mutual conductance, and application factor for 
all tubes: triodes, tetrodes, pentodes, etc. 

These quantities are basic in determining the operation of the 
tube and a knowledge of their exact values is an essential in 


careful design work. 
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Heat & Combustion (2.07) 


Relative Heat Transfer i lap Refractories. A. S. Warts 
& KR. M. Kinc. Ohio Stat n17 ty Studies, Bulletin No. 64, 1931 
32 pages 

The methods by which heat is transferred and the laws 
governing these methods are reviewed; the mathematical 

xpressions for the determination of heat conductivities of 
efractory materials are discussed The samples consisted 
of 9 in. straights, 2.5 in. thick, and 9 in. splits, 1.25 in. thick 
fa great number of chemically different materials, and 
were tested at hot face temperature of 800° and 1000° C 
The method permitted an accuracy of 10%. It can be stated 
that the surface greatly influences the heat-transfer; many 
factors affecting the heat transfer have seldom been taken 
nto consideration, which accounts for unreliable values of 

ymmercially fabricated pieces. Heat transfer can be only 








sughly correlated with chemical composition and physical 
properties of the pure crystal, but other factors such as 
porosity, surface effects and the heterogeneity of the mass 
must be considered. The factors to be considered are: 1, the 
technique of measurement; 2, the physical properties of the 
pure crystal; 3, the surface properties of the test piece; 
i, the porosity of the test piece. In an appendix the test 
method used is critically analyzed, and a list of 81 biblio- 
graphical references is added. Ha (2.07) 

Automatic Combustion Indicator. Hays Corporation. IJnstru- 
ments, Vol. 5, Jan. 193 page 19. 

This automatic combustion indicator is designed to pro- 
vide continuous indications of CO2g content of flue gases. The 
ispirator draws off a measured sample of gas, then directs 
this measured sample into an absorption chamber filled with 
hemically wet steel wool. COs is immediately absorbed out, 


1using a pressure reduction in a metallic bellows which 
rrovides ample torque for operating the indicator 

Ho (2.07) 

Portable Hanarex-Apparatus for the Investigation of 

Flowing Gases. ( ma a | Ranarex-Apparat zur t ntersuch- 


ung striémender Gase.) A. Rincer. A E G -Mitteilungen, Jan. 193 
pages 29-33 

4 new gas density meter is described which indicates 
small difference in density independent of temperature, baro- 
metri pressure, sea level and number of revolutions. The 
principle f the instrument rests on the dynamics of aeri- 
form bodies; imparting to the gas to be measured a high 
velocity and letting it act in an uninterrupted circuit on a 


punter The construction is described in detail, it is par- 
ticularly intended for use in large power stations or heating 
plants for supervision and checking the combustion. The 
ipparatus weighs only 4 kg Ha (2.07) 

The Measurement of True Specific Heats of Solid and 
Liquid Metals at High Temperatures, (Ueber die Messung 
wahrer spezifischer Wiirmen fester und fliissiger Metalle bei 
hohen Temperaturen.) Horst Sexxamp. Zeitschrift analytische und 
allgemeine Chemie, Vol. 195, Feb. 7, 1931, pages 345-365 

The difficulties of measuring specific heats at elevated 
temperatures are explained and a method is described to 
make an accurate determination of this property possible. 
This is done by a tungsten spiral suspended in the hollow 
if the cylindrical specimen which is placed in the furnace 

nd heated to the desired temperature. The apparatus used, 
the tests made and results obtained are described in detail. 

Ha (2.07) 

Boiler Water Level Recorders, Battery Meter Co. Instruments, 
Vol. 5, Feb. 1932, page 56 

This water level recorder operates on the difference in 
level obtained by making two connections to the water 
column or boiler drum. The variable head or water space 
connection is applied over a mercury sealed bell and the 

onstant head connection is applied to the inside of this 
bell As the boiler water level rises or falls, the mercury 
sealed bell falls or rises and this motion is transmitted to 
the recording pen by a forked lever and a spindle. 

Ho (2.07) 

Measurement of Dust in Flue Gases. (Messung von Flug- 
staub in Rauchgasen.) E. ZIMMERMANN. Zeitschrift Verein deut- 
scher Ingenieure, Vol. 75, April 18, 1931, pages 481-486 

The existing optical and other devices for the indicating 
or recording of the amount of smoke do not give an indi- 
cation of the amount of dust in combustion gases but only 
a general idea as to the completeness of combustion. The 
Berlin Electricity Works developed several methods to 
measure the content of dust which in principle are based 
on partial currents derived from the principal current of 
gas flow; the dust contained therein is caught in filters. 
The increase in weight of the filter gives the weight of 
dust and as the amount of gas is known the content of 
dust for a definite amount of gas can be calculated. The 
various constructions of filters and different filter materials 
ire described and test results with them are given; curves 
for calculation are derived. Ha (2.07) 

Combustion Safety Control. Minneaporis-HoNeyweL_t REGULATOR 
Co. Instruments, Vol. 5, Jan. 1932, page 20. 

The Protectoglow utilizes the grid glow tube. The grid 
of this tube is connected directly to an electrode of heat 
resisting alloy extending into the flame. A relay, which 
handles the electric valves, etc., of the burner, is in the plate 
circuit of the tube. The electrical arrangement is such that 
when the grid of the tube is grounded through the elec- 
trode and the flame, the relay closes. When this circuit from 
grid to ground is broken by flame failure, the relay opens 

HO (2.07) 





Combustion Control Regulator. Morry & Jonrs, Ltp. Instru- 
ments, Vol. 5, Jan. 1932, page 20 

A spring is set to balance the desired boiler pressure, ex- 
erted on a diaphragm. As the boiler pressure increases 
above this point, water or compressed air from a constant 
pressure source is admitted to exert pressure on a regulator- 
operating diaphragm Ho (2.07) 

Composite Gas Sampler for Boiler Gases. H. F. Mvuttixin 
Power, Vol. 75, Dec. 8, 1931, page 837. 

A sampler is described and illustrated for simultaneously 
taking flue-gas samples from many points in the flue to 
give a representative, composite sample for analysis 

AHE (2.07) 
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TESTING & INSPECTION (3) 
Physical Testing & Inspection (3.1) 


Testing Rack for Measuring Instruments in th, 








Trade. (Priifstand fiir Messgeriite im Bauwesen. “tiny 
arD. Zeitschrift Verein deutscher Ingenieure, Vol. 7 
pages 1559-1562 
The purpose of the rack is to produce stresss 
well as dynamic, artificially in a manner comparalt 
to which the instrument is exposed when attach« 
ings, structures, etc. The construction and electr 
chanical means for production of stresses are s 
tromagnetic and optical observation make possib}: 
and record static deflections of from % to 2000, 
tions up to 300 Hz. The calibration of instrur 
scribed and suggestions offered for possible 
the arrangement in other fields. 
The Measurement of Welded Seams. (Das Mes von 


Schweissnihten.) E. Katiscu. Schmelzschweissung, \ 
1931, pages 181-183 
As all values of strength of welded seams a! 
lbs./in.2 or kg./mm.2, the exact measurement of 
sion of the weld is of importance. A few specia 
methods of using them are described and illusty 
object is to obtain as correct a value as possibl: 
The Graphical Evaluation of the Bending Test. (Dj zeich- 
nerische Auswertung des Biegeversuchs.) R. \{ 
Giesseres mit Giesseret-Zeitung, Vol. 18, Mar. 20, 1931 





7. 

A generally applicable method is developed 
aphically the bending strength of cast iron. N 
e 


ampl illustrates the method. 

Progress in the X-Raying of Iron. (Fortschritt in der 
ea a 7 hstrahlung von Elisen.) M. Wipes 
( tung, Vol 18, July 17, 1931, pages 57¢ 


The ‘factors affecting the further progres 
X-rays large metal pieces, especially of iron, ar: 
in detail. X-ray tubes should be developed to st 
tinuous operation with considerably more than 2 
are now available. The equipment of the ( 
Institute of the Technical University, 
and the methods lally applied are des 
times for cast iron i ] 











n milli-ampere-seconds 
the thickness of the iron are determined and 
tion of the voltage. A few formulas are devel 
culating the time required for a given thickne 
and blackening effect of the film | 

The Right Amount of Metal in the Right Place. 
SLaNnTZ. Product Engineering, Vol. 2, Sept. 1931, pages 38 

Structures of such shape that the stresses 
analyzed mathematically require laboratory detern 
Even then, the best design with regard to stresses 
sult in a defective product if its proportions causs 
in producing an article with sound metal throug! 
from residual stresses Impact resistance increase 
yielding and uniformity of stress distribution: but 
metal causes increased stiffness and wide stress \ 
Hence, the necessity for accurate stress determir 
structures subject to dynami¢« 

iking tests and arranging the 4 
places are described and a few examples of pri 
out designs illustrated 

Magnetic Analysis of Steel. Electrical Review, Vol 
18, 1931, page 910 

Describes system developed by the Magnetic Anal 
poration, New York. Two magnetizing coils h 
mary windings of the same number of turns are 
in series. A standard bar of steel, of similar sect 
to be tested, is placed in the center of one coil 
closed in a tubular chamber, through which runr 
is passed to prevent overheating by eddy currents 
be tested are passed slowly through the center of th: 
coil by means of a motor-driven feed mechanism 
a secondary search coil inside of each main coil, w 
be changed to suit the size and shape of the bar to 
These coils are connected in series but opposed t 
mary coils so that induced currents tend to neutra 
other. The secondary coils are connected to the ga 
ter of a visible-type oscillograph. Gives typical 
tained in testing various steels. Process is at present 
to mild-steel bars up to 2 in. diam. and alloy stee 

in. 

Measurement on the Degree of Orientation in Hard-Drawn 
Copper Wires. W. A. Wooo. Philo sophical Magazine a» 
Science, Series 7, Vol. 11, Feb. 1931, supplement, pas 

An investigation is made of the degree of orie! 
across the section of hard-drawn copper wire and 
way these measurements differ as the wire is further 
and a method is described whereby the degree of orie! 
may be estimated with the aid of a photometer 
effect is found to exist; a non-oriented layer en 
oriented core and the line of demarcation is quit 
The results are discussed in connection with the m: 
action of dies. 

The Growing Importance of Tests—What they Mean to the 
Welder and to the Welding industry. H. L. Wuittr™ sHN 
J. Crowe, A. B. Kinzer, & W. B. Mivier. Paper presented 


L 



































Annual Convention of the International Acetylene Association, ' 


Nov. 1931. 

The need for testing welds is discussed—tests are the 
way to keep welds good. They are grouped in three « es 
1. design tests to determine the value of a new bass t 
a new method of welding, or a new design of joi! 
specimens should be fabricated by a qualified welder 
tests are usually carried to destruction, the structurs 
unusable after test. 2. Qualification test for weld 
the properties for manual welds depend greatly 
care and skill of the welder, materials and equipn 
used as in actual production and tests made at freq 
tervals to determine the welder’s ability to make saf 
3. Product tests to insure a satisfactory product: tl 
destructive and non-destructive tests. The various 
for ascertaining physical properties and soundness 
weld by this group are described I 
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Improved Method of Determining 


CREEP LIMIT 








Test rod remains in constant-temperature salt-bath fur- 
nace throughout test. Elongation measured by Martens 
mirror extensometer principle and continuously recorded 
on drum chart scaled 1:1000. Write for details. 


ALFRED SUTER 


200 FIFTH AVENUE NEW YORK, N. Y. 














POLARISCOPES 


FOR 
INDUSTRIAL 


and 


EDUCATIONAL 
PURPOSES 


HIS instrument is 

particularly suitable 
for the examination 
of crystals, prisms, 
quartz, spar, and mica 
plates; for testing op- 
tical glass; for study- 
ing the degree of 
polarization by opti- 
cally active liquids 
when used with an Accessory Tube and Holder; 
and for a variety of experiments for educational 
purposes. 





L 270 


Write for bulletin No. 131 in which 


this instrument and others are described 


The GAERTNER SCIENTIFIC CORP. 


1201 Wrightwood Ave. Chicago, U.S.A 














TEMENG UOUNEETS 


Do you use a timing unit? 
Are you developing a new 
instrument or other de- 
vice in which a clock 
movement is required? We 
have been building special 
clock movements for near- 
ly fifty years and are sure 
we can help you in your 
development work. Cor- 
respondence invited. 


CHELSEA CLOCK CO. 


284 Everett Ave. 


‘Chelsea Power Movement used in CHELSEA, MASS. 
Strip Chart Recorder. 

















DEFENDER : PORTABLI 
Combustion Efficiency 


RECORDER 


A small Portable Instrument to 
record on 10” chart percent CO», 
Flue Gas Temperature and the Fur- 
nace Draft, on any make or type of 
High or Low pressure Boiler, with 
any type of Furnace, burning any 
type of Fuel. 

This record allows you to de- 
termine by Flue Gas Analysis method 
the Combined Boiler and Furnace 
Efficiency; the pounds of air per 
pound of fuel used and the total and 
preventable loss of Fuel taking place, 
and we furnish the printed data ta- 
bles to make these determinations by. 


DEFENDER AUTOMATIC 
REGULATOR COMPANY 
St. Louis, Mo. 











for 
the precise 
determination of e.m.f. 


An Improved Feussner Type 


POTENTIOMETER 





and 
An 
EPPLEY STANDARD CELL 


The low temperature coefhcient form 
of the International Standard of 
Electromotive Force. 


THE EPPLEY LABORATORY, INC 





STiF 


NEWPORPT, R.1 
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Production Testing and Inspection (3.2) 


Limitation of Measurements in Testing of Cables and 
Pupin-Coils in Manufacture. (Messeinschrankungen bei der 
Prufung von Khabeitn und Pupinspulen im Lieferwerk.) |! 
July 19: 











pages 370-373 


i 1 l’upil ( ] ften have to be restr ted, this 

lor qu tativel b selecting only a few circuit 

e 1 il T¢ ieterminin n guaranteed values, or quali 

my letermining that the guaranteed figures 

er! eeded, but not the exact values themselves. How 
nd ‘ these t » met is should be appl i is explained 
fu i the paper Ha (3.2) 


Characteristic Properties of Foundry Coke. (Kennzeich- 
nende bLigenschaften von Giessereikoks.) | BRINCKMANN & A 


re ” ( rev-Zeitung, Vol. 18, June 26, 1931, 

page 16 
Lie ad im lity hes and content of S, coke for « upola 
! t » have a certain strength. A method by 
} h n objective impression may be gained is described 
It con ts of a “drop-drum test 4 drum 1 m. in diameter 
nd 1 ong which rotates for 4 mins, with 25 r.p.m. is 
ed th 0 k of coke After this, the coke is sorted by 
! f e\ parts of more than 40 mm. are designated 
ngth; from 20 to 40 mm., as brittleness; and the parts 
ind 10 mn " ibrasion. The results of such a test are 


Ha (3.2) 


Sensitive Dynamic Balancing Machine. Giose Toot & Ena 


iid to show great regularity 


RING ( PANY. /nstruments, Vol. 5, Jan. 1932, page 20. 

Th machine is designed to provide a sensitive, accu- 
rate balancing machine for high speed rotating elements, 
particularly the armatures of small series motors. The un- 
balance force is found electrically, using only one direction 
if rotation Ho (3.2) 

On a eoretical and Experimental Investigation of the 





Stresses in a RKadially Spoked Wire Wheel Under Loads 
Applied to the Rim. A. J. Sutton Pipparp & W. Francis. Philose 
; l f ne and Journal f Science, Series 7, Vol. 11, Feb. 1931, 
pages 233-285 

The theoretical analysis, arithmetical solutions of certain 
ises, experimental investigation of the stresses exerted in 
wire Wheels are given and practical formulas for the stresses 
nd maximum tension in a spoke developed-which are good 
for any number of spokes and increase in accuracy as the 
number of spokes increase Ha (3.2) 
Instrume (Messgz 
KAESEI * mechantk und Pras 


Measuring 








ages are described and their 
Ha (3.2) 





X-Ray Inspection. \W. Hl. Suipma imerican 
hinast, Vol. 75, Nov », 1931, pages 708-709 
(7uess-work in the fabrication of welded boiler drums, oil 


tills, and other pressure vessels is eliminated by using the 


.-ray for formulating production technique and in final 
nspection (3.2) 
Vibroscope for Tv extile Finishing Plants. Exvrcri nN Cor 

I run Vol. 5, Feb. 1932, page 54 
Or 1 tentering frame it essential to keep the weft 


threads perfectly parallel with the warp threads, but it is 
vel difficult and straining to the operator's eyes to follow 
the weave of the material as it runs through the machine 
\ reflector which contains 3 neon tubes and is faced with 
i heet of opaque glass to diffuse the light, is placed behind 
the loth ind the speed of flashing of the neon tubes is 


ynchronized with the speed of the cloth This makes the 
th appear perfectly stationary, and it is a very simple 
tter for the operator to maintain the correct relation be- 
tween the weft and warp threads HO (3.2) 
Torsiometer, Coats Macnine Toor ¢ Inc. Instruments, Vol. 5, 
Feb. 19 page o4 
T} hine is designed for torsion testing of torsion 
nd spiral springs It consists of a bed with raised head- 
ck support for the scale and V-guides for the tailstock 
th an automatic stop locating the testing position 


Ho (3.2) 
Connecting Red T sting Auto-Gage. Totrpo Precision Devices 

l ru Vol. 5, Feb. 1932, page 60 
The device consists of 2 separate machines. One of them 
orms the initial weighing of the connecting rod. The 
nd machine consists of an automatic cut-off device con 
! ted with a shaving machine placed next to it. The con- 
necting rod is placed in the shaving machine and pared to 
the proper diameter, at which point the automatic cut-off 
ps the operation HO (3.2) 





indicator Test Gages for Ball-Race Seats, Purtip F. SHAFRAN 

’ Vol. 38, Jan. 1932, pages 344-346 
Illustrates ind describes a depth gage for measuring from 
the face of the automobile crankcase to the seat of the ball 


bearing race RHP (3.2) 
Turbine Oils. A B. Owrrs. J ty l Revicu Feb. 5, 1932 
par 3 TS9-190 
Outlines tests for determining their suitability Tests 
isually applied are specific gravity, flash-point, viscosity, 
demulsibility, resistance to oxidation, and organic acidity 





MS (3.2) 


Comparison of Some Fabric Testing Methods. |]. A. Marrurw 
we os leactiteacte ictions, Vol. ‘ Nov 1931, 





; 





The characteristics of fabrics which are mainly governed 
by durability or ability to stand wear and tear are at present 
tested by various methods which are not based on any scien- 
tific method. The present work was undertaken to compare 
tl results of such methods of fabric testing with actual 
service behavior. The experimental details of these tests are 
described and the results with respect to tensile strength, 
extension at break, bursting strength, impact strength, tear- 
ing strength, resistance to wear by rubbing and to laundry 
wear are summarized; details must be seen in the pape 

Ha (3.2) 
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ELECTRICITY & MAGNETISM (4) 
Electrical Properties, Tests 
Measuring Instruments (4.1) 


Aeasurements and 


Recent Applications of the Iron-Ring Quotiens 














(Neue Anwendungen des Ringeisen-Quotientenn, cea 
\ G K irci / rotechnik, Vol. 25, Sept. 10, 
t et) t Pe! 

This instrument is used as indicating and rex 
paratus for the electrical transmission of mesasu 
ties and for thermometric measurements with 
thermometers. Some new uses and their method 
scribed for determining short-circuits of wir 
demonstrating electrical resonance and to measur: 
quency of a resonance phenomenon. Eleven ref 
cited 

The Sensitivity of the Schering-Bridge. (Die Emptind lic, 
keit der Scheringbriicke.) J. L. Miiver. Elektrotech 

4, Vol. 49, Sept. 6, 1931, pages 677-678. 

Approximation formulas are developed to dete 
sen Vi of the bridge and instructions are give 
proper arrangement and use of this instrument 

itiveness of an Alternating Current Bridg Die 

Em, hkeit ciner Wechselstrombriicke.) H 
El ’ hniscl Zeitschrift, Vol. Sept. 3, 1931, p 
1134 


\ method is developed to calculate beforehand i 
object can be measured with sufficient accuracy ir 
system with given instrument. 

A New Method of Measuring med + pe of Small Con- 
densers. HL M SARLOW. Phulosephice 1 
ice, Series 7, Vol. 11, Jan 1931, "pages 184- 1! 

When measuring the capacity of very ant cor 
under about 100 micro-microfarads, the inherent cay 
the commutator which is best applied for such 1 
ments, becomes so large that it influences the res 
ously. The commutator is replaced by ordinary r 
valves which charge the condenser periodically in 
directions. Theory, method of measurement, and li: 
of the method are discussed. I 





Voltage Measurement on the Principle of the Electrical 
Wind. (Spannungsmessung nach - m Prinzip des elektrischen 
Windes.) Gro. KEINATH. Archiv fir chnisches Mess 19 
tion J836-1, page T61 ’ 

The electrical wind occurs on a point which 
high voltage, and is caused by the repulsion of ior 
are formed by the high field density. The effect is 
if the point is heated. Apparatus built on this prin 
described and the methods of calibration explained. H 








Measuring Bridges; the Calculation of Alternating Current 
Bridges. (Messbriicken; Berechnung von Wechselstrom- 
briicken.) Jos. KROENERT. Archiv fir Technisches Messen, 19 
tion J920-1, pages T92-93 

The theoretical principles of alternating current 
stone bridges and their many modifications are ¢ 
The formulas of their performance and the vecti ( 
of a bridge are derived H 





Insulation of Electrical Measuring Instruments. (Isolier- 
ung von eR CT Messgeriiten.) G: KEINATI , 
Techs hes Messen, 1931, section J027-1, page TS88 

The requirements and nature of insulation are 4d 
and the regulations of various countries compared. T* 
determining the insulation are described and the 
value for different types of instruments tabulated 


ng Voltages with Condensers. 
ngen mit Kondensatoren.) 
hes Messen, 1931, sectior 


rement of Alterna 

von Wechselsp 
Archiz fur lecnn 
-85 









The condensers are mostly built into large bushi 
their natural capacity increased by additional capa 
measurements are made either with the instrument 
with the condensers or the condenser is used as 
divider. Several types of arrangements are describe: 
I 


Electrical Measuring Instruments, Suggestions for Simpli- 
fied Rules. (Elektr ii Vorscehlige fiir verecin- 
fachte Regeln.) Gro. KErINATH Archiv fiir Techn 
1931, section J00-1, page T72 

The rules for rating and testing electrical measur 
struments are fairly intricate in England, Germany, |! 
ind other countries. It is therefore suggested to 
1] of instruments it is pro} 
have three trades: finest precision instruments, che: 
struments, and switch board instruments, and to den 
accuracy by a figure referring to the full deflection. | 
sible errors, exchangeability, influence of tempera 
frequency and testing conditions are considered H 














these rules ur the clas 





Discussion of Electrical Surge Testing from the Point of 
View of the Surges Produced by gzhtning. (Zur Frage der 
elektrischen § Stosspriifung von Standpunkt der Gewi r 
i ungen.) W. ScCHILLID Lilektre hi he t 
1931, pages 1591-1596. 

“The measurements made in Kurope and America 
termine surge voltages due to lightning are reviews 
the relation between magnitude of voltage and wav 
of voltage of induced thunderstorm voltages theoret 
investigated. Based on these considerations the test 
surge voltages used so far is discussed, and a simplif 
is suggested to use rectangular surg f 








wave form of a 
tion of 3 to 10 millionths of a second. The front of th 
should be as steep as possible, A reference list of 2 

is added H 





Caseade Current Transformers. (Kaskaden-Stromwanidler 
Wii Recut irchiv fiir Technisches Messen, 1931, section 7 
vmagwes T94-95. 
iscade connection is applied where very high té 
makes it not feasible to transforrn the whole potential 
ence in one step. The mechanical and electrical const! 
is described; error curves and modes of application 
cussed. H 
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INSTRUMENTS INDEX 


Of instruments and devices for measurement, inspection 
or control 
if you are unable to find what you require in this section 
of NSTRUMENTS—write Information Section, Instru- 
ments Publishing Company. Give complete information 
of requirements. 








ABRASION TESTERS CATHETOMETERS 
Alfred Suter R. Y. Ferner Co. 
ACOUSTIMETERS Gaertner Scientific Corp. 


Burgess Laboratories, Inc., C. F. 
ADJUSTABLE ORIFICE 

Bailey Meter Co 
AIR FLOW INDICATOR 

ftailey Meter Co 

Brown Instrument Co. 

Defender Automatic Regulator Co. 

Foxboro Co. 

Hays Corporation 

Morey & Jones, Ltd. 

Tagliabue Mfg. Co., C. 4. 
AIR METERS 

Bailey Meter Co. 

Defender Automatic Regulator Co. 

Foxboro Company 

Taylor Instrument Companies 
ALTIMETERS 

Tagliabue Mfg. Co., C. J. 
ALTITUDE BAROMETERS 

Taylor Instrument Companies 
AMMETERS—Indicating 

General Electric Co. 

General Radio Co. 

Rawson Elec. Inst. Co. 

Weston Electrical Inst. Corp. 
Recording 

Bristol Company 

General Electric Co. 

Tagliabue Mfg. Co., C. J. 
ANEMOMETERS 

Bristol Company 

Taylor Instrument Companies 
ARMATURE TESTING EQUIPMENT 
ASPHALT TESTING APPARATUS 

Tagliabue Mfg. Co., C. J. 
ATTENUATION NETWORKS 

General Radio Company 

Rubicon Company 

Ward Leonard Elec. Co. 
AUDIO-FREQUENCY OSCILLATORS 

General Radio Company 
BALANCES 

Alfred Suter 
BALANCING MACHINE 

Alfred Suter 

Baidwin-Southwark Corp. 
BAROMETERS — Anerold, Mercurial, 

Recording 

Bristol Company 

Defender Automatic Regulator Co. 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Companies 
BATTERY CHARGING RHEOSTATS 

Ward Leonard Elec. Co. 
BATTERY TESTERS 

Weston Electrical Inst. Corp. 
BEARING TESTERS 

Burgess Laboratories, Inc., C. F. 
BOARDS: INSTRUMENT 

Bailey Meter Co. 

Foxboro Co. 
BOILER METER 

Bailey Meter Co. 
BRAKE TESTING METER 

Rawson Elec. Inst. Co. 
BRIDGES, ELECTRICAL 
Capacity, Inductance, Kelvin, 
Resistance, Temperature, Wheatstone, 
Percent 

Eppley Laboratory, Inc. 

General Radio Co. 

Rubicon Company 
CABLE TESTERS 

Rawson Elec. Inst. Co. 

Rubicon Company 
CALORIMETERS 
Peroxide, Oxygen Bomb 

Burgess-Parr Co. 

Gaertner Scientific Co. 
Steam 

Ellison Draft Gage Co. 
CAPACITANCE METERS 

General Electric Co. 

General Radio Co. 

Rubicon Company 

Weston Elec. Inst. Corp. 
CARBON DIOXIDE METERS 

Brown Instrument Co. 

Defender Automatic Regulator Co. 

Foxboro Co. 

Hays Corporation 

Tagliabue Mfg. Co., C. J. 
CARBON MONOXIDE METERS 

Tagliabue Mfg. Co., C. J. 


CEMENT TESTING INSTRUMENTS 
Alfred Suter 


CHRONOGRAPHS 

R. Y. Ferner Co 

Gaertner Scientific Corp 
CHRONOMETERS 

R. Y. Ferner Co 

Tagliabue Mfg. Co., C. J 
CLINOMETER 

Baldwin-Southwark Corp 
CLOCKS—Gage Board 

Brown Instrument Co. 

Bristol Company 

Defender Automatic Regulator Co 

Foxboro Co. 
CLOUD & POUR TEST APPARATUS 

Tagliabue Mfg. Co., C. J. 
COILS 
Resistance, Inductance, Special. 

General Radio Co. 

Rubicon Company 

Ward Leonard Elec. Co. 
COIL TESTING EQUIPMENTS 

Rubicon Company 
COLORIMETERS 

Bausch & Lomb Optical Co 

Hellige, Inc. 

Tagliabue Mfg. Co., C. J. 
COMBUSTION CONTROL EQUIP- 

failey Meter Co 

Bristol Company 

Brown Instrument Co 

Defender Automatic Regulator Co. 

Hays Corporation 

Morey & Jones, Ltd. 
COMMUNICATION MEASURING IN- 

STRUMENTS 

General Radio Company 

Rawson Elec. Inst. Co. 
COMPARATORS 

Bausch & Lomb Optical Co 

R. Y. Ferner Co. 

Gaertner Scientific Corp. 

General Electrie Co. 


COMPASS 
Taylor Instrument Companies 
CONDENSERS—Electrical 


General Radio Co. 

Rubicon Company 
CONDUCTIVITY METERS 
Indicating, Recording, Controlling 

Rawson Elect. Inst. Co. 

Rubicon Company 
CONTOUR MEASURING PROJECTOR 

Bausch & Lomb Optical Co 
CONTROLS, AUTOMATIC 
Combustion 

sailey Meter Co 

Defender Automatic Regulator Co 

The Hays Corp. 

Morey & Jones, Ltd. 
Condensation 

Bristol] Company 

Tagliabue Mfg. Co., C. J. 
Damper 

Bristol Company 

Brown Instrument Co 

Defender Automatic Regulator Co 

Foxboro Co. 

Hays Corporation 

Morey & Jones, Ltd 

Tagliabue Mfg. Co., C. J 
Demand Pressure 

sailey Meter Co. 

Foxboro Company 
Feed Water 

Bailey Meter Co 

Bristol Co. 

Brown Instrument Co 

Foxboro Co. 

Filter Rate 

Bristol Company 

Brown Instrument Co. 

Foxboro Co. 

Tagliabue Mfg. Co. C. 1 
Flow 

Bailey Meter Co 

Brown Instrument Co 

Foxboro Co. 

Tagliabue Mfg. Co., C. J 
Gravity 

Bailey Meter Co 

Tagliabue Mfg. Co., C. J 


Humidity 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Tavior Instrument Companies 
Humidity & Temperature 
Bristol Company 
Brown Instrument Co 


Foxboro Co 

Taghiabue Mfg. Co., C. J 

Taylor Instrument Companies 
Liquid Level 

Bailey Meter ( 


Bristol Company 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Co., C. J 
Pressure & Vacuum 

Bailey Meter ¢ 

sristol Company 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Pyrometer 

Bailey Meter Co 

Bristol Company 

Brown Instrument Co 

Defender Automatic Regulator Co 

Foxboro Co. 

Tagliahue Mfg. Co., C. J 

Taylor Instrument Companies 
Rate-Volume 

Foxboro Co 

Tagliabue Mfg. Co., C. J 
Refrigeration 

Bristol] Company 

Brown Instrument Co 

Tagliabue Mfg. Co., ©. J. 

Taylor Instrument Companies 
Special 

Rubicor Co 
Tachometer 

Bailey Meter Ce 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Weston Elec. Inst. Corp 


Temperature-Time 

Bristol Company 

Brown Instrument Co 

Foxboru Co 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Companies 
Thermometer 

Sailey Meter Co 

Bristol Company 

Brown Instrument Co 

Defender Automatic Regulator Co 

Foxboro Co. 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Thermostat 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Time 

sristol Company 

Brown Instrument Co 

Foxhoro Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Vacuum 

Bailey Meter ( 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Valve—Motor Operated 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Voltage A.C. 

Ward Leonard Elec. Co 
Water Level 

Bailey Meter 

Bristol Co 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Co., C. J 
COUNTERS—Ratchet, Magnetic 


Veeder-Root, Inc. 


Revolution 
Baldwin-Southwark Corp 
Bristol Company 


Brown Instrument Co 
Veeder-Root, Ine 


Stroke 
Baldwin-Southwark Corp 
Bristol Company 


COUPLING TRANSFORMERS 
General Radio Company 

CREEP TESTER 
Baldwin-Southwark Corp 
Alfred Suter 

CURRENT RECORDERS 
Sristol Company 
Tagliabue Mfg. Co., C. J. 


CYCLE COUNTERS 
General Radio ( 
CYLINDERS-GRADUATED 
lagliabue M este 
DAMPING TESTER 
Baldwin-S hwark Cor 
DEFORMETER (Beggs) 
Baldwin-S hwark Cor 
DEMAND METERS 
Gas 
Foxboro ( iny 
Electric 
General El er 
DIMMERS 
Ward Leonard Elec. ( 
DIVIDING HEAD 
Optical 
Bausch & Lomb Optical Co 
DIVIDING MACHINES 
R. Y. Ferner Co 
Gaertner S ntifie Corp 
DRAFT GAGES—see Gages 
DYNAMIC BALANCING EQUIP, 
Alfred Suter 


DYNAMOMETER 
W I lr ( 
EARTH CURRENT METERS 
Rawson Ele Inst. Ce 
EBULLIOMETERS 
lagliabue Mfg. Co., €. J 
ELECTRIC TELEMETER 
Baldwin-Southwark Corp 
ELECTRIC WAVE FILTER SECTIONS 
General Radio Company 
ELECTROMETERS 


Rubicon Co 

ELECTRONIC METERS 
Rawson Elec. Inst. Co 

ENGINE INDICATORS 
Baldwin-Southwark Corp 

ENGINE REVOLUTION COUNTERS 
Veeder-Root, Ine 


EXTENSOMETER 
Baldwin-Southwark Corp 
Alfred Suter 

FATIGUE TESTERS 
Baldwin-Southwark Corp 


Alfred Suter 
FAULT FINDERS 
General Radio Co 
Rubicon Company 
Weston Elec. Inst. Corp 
FIELD RHEOSTATS 
Ward Leonard Elec. Co 


FLASH & BURNING POINT TEST 


Taylor Instrument 
FLOW METERS 
Indicating 

B yM 


Defender Aut il 
Morey & Jones, Ltd 

Indicating & Recording 
l r ¢ 


Brown Instrument Co 

Foxboro Ce 

lagliabue Mfg. Co., C. J 
FLUE GAS ANALYZERS 

Hays Corporation 
FLUXMETERS 

Rawson Electrical Instr. Co 
FREQUENCY METERS 
Indicating 

General Electric Co 

Weston Elec. Inst. ¢ 
Controlling 
Recording 

Br Cor 
Standards 

General Radio Co 
FUEL ANALYSIS APPARATUS 
I Pare Cr 
Defender A ma R ifor ( 
FUEL FLOW INDICATOR 

Defender A \ Regu 

Morey & Jon Ltd 
FURNACE CONTROLS 

i \] { 

bristol Company 

I) nder Automa Re rt 

I or Instrument Co 
FUSES 
Instrument 

Litt ise Laboratories 
GAGE RODS 

lagliabue Mfg. Co., C. J 
GAGES 
Absolute Pressure 

br Company 


laylor Instrument Companies 
Amplifying 

R. Y. Ferner Co 
Comparator 

R. Y. Ferner Co 
Cylinder 

RK. Y. Ferner Co 
Deformation 

Baldwin-Southwark Cory 
Depth 
Dial 

R. Y. Ferner Co 
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Moving Iron Quotient Meters with Annular Moving Iron. 


(Dreheisen-Quotientenmesser mit ringférmigem Dreheisen.) 


W. Grycer. Archiv fiir Technisches Messen, 1931, section 733-2, 
page T74 
A quotient meter indicates directly the quotient of tw 


direct or alternating currents and is used to measure resist- 
nee or changes of resistance. The construction of the in- 
trument, principle and sensitivity are described, and the 
influence of changes of voltage and frequency discussed 

Ha (4.1) 


The Development of Measuring Devices for High Tension. 
(Die Entwicklung der a i eR ge fiir Hochspannung.) 


(y } INATI klektrotechnische Zé chr ft, Vol 52, Dec 24, 1931, 
pages 1561-1565, Dec. 31, pages 1596-1600, 1606-1609. 

The paper reviews the progress made during the last 
years in the design o potential and current instrument 
transformers for high tension systems. The construction has 
been greatly influenced by considerations of safety, and the 
iccuracy has been increased so greatly that the measure- 


ments made with transformers are as accurate as those made 
directly. The general requirements for such transformers are 


d issed on the basis of the German standards and treated 
fror the point of view of accuracy, secondary output, ca- 
pacit rating, insulation, thermal resistance, magnetic ma- 
terials, overload. The different types, such as loop trans- 
former, pot transformer, bushing transformer, cascade trans- 
former are described and their advantages or disadvantages 
discussed Ha (4.1) 
VDE-Rules for Current Transformers. (VDE-Regeln fiir 
Stromwandter.) G! KEINATI irchiv fiir Technisches Messen, 
l ection Z20-1, page TSO 
The latest edition on definitions, overload capacity, thermal 
pacity errors, classes and types of construction is dis- 
1s 1 Ha (4.1) 


Measurement of Ground Currents in Alternating Current 
Systems. (Messung von Erdschlussstromen in Wechselstrom- 





» Gi KEINATH irchiv fiir Technisches Messen, 1931, sec- 

3226-1, page T67 
The necessity of supervision of ground current between 
the star point of a power transformer and ground is ex- 
plained and the method of recording and automatic signal- 
ing described Ha (4.1) 


Influence of Exterior Magnetic Fields on Electrical Meas- 
uring Instruments. (Magnetische cine a Einfluss ont 
ele ktrische Messgeriite.) Gro. KrinatHu chiv fiir Technisches 

’ 1931, section J024-1, page T73 

The kind of disturbing fields, direct or alternating, and 
their calculation is explained, the permissible influence on 
nstruments according to German rules defined, and the 
magnitude of error for different types of instruments dis- 

ssed. Protective measures are described Ha (4.1) 

The Measurement of the Self-Inductivity of Iron Choke 
Coils. (Die Messung der Selbstinduktivitit von Eisendros- 





sein.) H. Tevucnert. Elektrotechnische Zeitschrift, Vol. 53, Feb. 4, 
1932, pages 103-104 

\ measurement by means of voltage and current with di- 
rect and alternating current is described which gives suf- 
ficiently accurate values for practical purposes. An example 
illustrates the method Ha (4.1) 


Wattmeter and Multi-harmonic Alternating Current. (Lei- 
stungsmesser und mehrwelliger Wechselstrom.) G. Rascu 


Elektrotechnische Zeitschrift, Vol. 53, March 24, 1932, pages 284- 
287 
An analytical treatment of the indication of three-phas¢ 
ittmeters in different connections show that not all con- 
nections give the actual output if the current is not abso- 


lutely sinusoidal, that is if harmonics are present. Espe- 
cially reactive component meters do not show correct values 


if harmonics of certain order are present Ha (4.1) 
Mounting Base. Roiier-Smitu Company. Instruments, Vol. 5, 
Tar 1932, page 19 
This mounting base is for mounting any flush model, 
Type TA, TD, or TW instrument HO (4.1) 


The Thermo-Forces of Palladium, Iron and Palliandium- 
Silver Alloys Charged with Hydrogen. (Ueber die thermo- 
kriifte von mit Wasserstoff beladenem Palladium, Eisen und 
Sete eee ae eee Rotr NveEcGeE1 Annalen Physik 
Series 5, Vol. 9, 1931, pages 826-838 

The thermo-force of these materials is strongly influenced 
by the amount of hydrogen in the metal. The alloy palla- 
dium-silver has a pronounced maximum of the thermo-force 
at 40 silver. Test methods and results are described 

Ha (4.1) 


Changes in Electrical Resistance due to Magnetism and 
- S. R. Wririrtrams & R. A. Sannerson. Physical Review, 
Vol. 37, March 1931, pages 309-314 

Eleven nickel samples were tested with respect to the 
influence of a magnetic field on the specific resistance. Dif- 
ferent hardness had no influence on the latter, but the in- 
crease of resistance in the magnetic field decreased rapidly 
with increasing hardness. Also the magnetostriction (changes 
of length in the magnetic field) decreased with increasing 
hardness Ha (4.1) 





Disturbances by Harmonics in Bridge - Measurements. 
(Stérungen durch Saereenen bel Briickenmessungen.) \V 
Detrmar. Archiv Elektrotechni Vol. 25, August 1931, pages 
537-643 

Attention is called to the fact that small angular measure- 
ments (as f.i.power factor of condensers) are measured cor- 
rectly only if pure sine waves are used in the bridge. If this 
is not the case considerable deviations from the true value 
may be found as illustrated in several examples. Ha (4.1) 


Wheatstone Bridge for Measuring Solid and Liquid Resis- 
tances; in Testing of Lightning Arresters and for Location 
of Faults. (Wheatstonische Messbriicke zur Messung fester 
und filissizer Widerstande [Blitzableiter priifung] sowie zu 
Fehlerortsbestimmungen.) Elektrotechnische Zeitschrift, Vol. 52, 
Aug. 20, 1931, pagwe 1095 

A new compact circular arrangement of the measuring 
wires and detachable instrument on a plug socket by R. 
Abrahamsohn Berlin-Steglitz Ha (4.1) 
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Electrical Instrument Progress. H.C. JoLiey 
Jan. 8, 1932, pages 43-45 

Describes instruments shown at the annual ex} 
the Physical and Optical Societies, Includes auto; 
trollers, photo-electric relay system of galvanomet 
urements, radiation balance, electric clocks, har 
tectors, indicators and recorders, quartz-cont 
meters, deflectional frequency indicators, oscillog 


Measuring High Voltages. W. M. Tuornton & W 
5 Electrical Review, Jan. 22, 1932, page 122. 

Abstr: act of a paper read before the Institution 
cal Engineers. Method is based on the fact that 
Suspended between plane vertical metallic surface 
ent potentials is polarized by the field and, if pl 
angle to it, experiences a torque which brings it 
The magnitude of this torque can be calculated 
material and dimensions of the ellipsoid and the 
the undisturbed field are known, and can be obser\y 
by static deflections or by allowing the suspends 
make small swings about a position of rest in line 
field. Method is capable of great accuracy, whicl 
largely on the perfection of form of the ellipsoids 
formula of the instrument is F k (n2—n2.) &% 
is the field strength, k, a constant found from th: 
sions, n, the number of swings per sec. of the elliy 
the field on, and no, with it off. Method is suitalt 
voltages high enough to maintain a field of several] 
volts per cm. at the center of the space between t} 
while at the same time the ratio of distance betwe: 
to length of the ellipsoid should be not less thar 
accuracy above 1 in 1000 is desired. 


An Electrostatic Voltmeter. Warren W. Nicu 
Standards Journal of Research, Vol. 8, Jan. 1932, pages 

An electrostatic voltmeter possessing several ur 
tures is described. The size is a minimum for suc} 
ments, since the potential difference is applied to t 
trodes, the geometrical arrangement of which is ar 
to concentric spheres. The inner electrode is sup} 
the end of an insulating bushing introduced thr: 
outer electrode, which is a metal can. The inner 
contains a suspended dumb-bell rotated by electri 
pulsion, as in the Coulomb torsion balance. The 
is read by means of a mirror, which, for conve 
mounting the instrument at a safe height a} 
at the lower end of the insulating’ bushing. For 
automatic control, the dumb-bell may be conne 
chanically with an apparatus at ground potential 
sign may be adapted to the use of high pressure pg 
sirable in the measurement of very high voltages. TI 
sitivity of the instrument is discussed and calibr 
given for various suspensions 

The Distribution of the Electrical Field in the Ares of 
Electric Furnaces with Interrupted Operation for the Melt- 
ing of Steel. (Ueber die Verteilung des elektrischen Feldes in 
den Lichtbigen elektrischer fen mit unterbrochenem BHe- 
trieb zur Erschmelzung von Stahl.) G. AcosTINeELt 
mit Giesserei-Zeitung, Vol. 18, Dec. 4, 1931, page 923 

A method is described to determine from the 
properties of the electric arc the distribution of the } 
ind of the electric field in all positions of the electr 
means of an elliptical coordinate system. The inf 
the magnetic field in a furnace with three electrod 
vestigated with an oscillograph. H 

Relations between Hall Effect Resistance. |. | 
rURTON & J. W. Topp. Physical Review, Vol. 37, June 1 


Thin gold films show the same relation betweer 
tric resistance and the Hall effect as has been obss 
tellurium for temperatures between room temper 
100° C. The phenomenon is explained by conductior 


trons 
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A Simple Experiment to Demonstrate and Investigate the 
Peltier Effect. (Ein einfacher Versuch zur Demonstration 
und Untersuchung des Peltiereffekts.) U. Px. Lery 
fiir Physik, Vol. 70, July 14, 1931, pages 562-563 

A rod of three equal pieces, the center of iron and t} 
ends of copper is heated once by direct current 
second time by alternating. If, after disconnecting t} 
rent, the rod is connected to a galvanometer, the latt« 
show a deflection only after heating with dire 
which is due to the Peltier effect which can not be ot 
with alternating current. H 

Electrical Measurement Developments in 1931. FE. S. I 
Instruments, Vol. 5, Jan. 1932, pages 11-13, 14 

Reviews developments of the year, and finds tl 
development of new instruments has been confine 
cipally to those measuring non-electrical quantities 
ing electricity as a means.” What development the: 
in electrical instruments was confined to refinement 
tails and accuracy, with no radical departures fror 
ciples already established H 

Mez Ground Tester. James G. Binpre Company. Inst 
Vol. 5, Feb. 1932, page 56 

This new ground tester is an adaptation of the « 
“Meegeger” ground tester. Ground resistance is measur‘¢ 
alternating current generated by a self-contained ger 


Ty 


Clip-on Ammeter. Frrranti, Inc. Instruments, Vol. 5, Fet 
pare 54 . 

This clip-on ammeter is a conbined hinged-core « 
transformer and double range milliammeter calibrat 
read directly in amperes. H 

Three-Phase Power and Power Factor Computatio 
ALRERT KuLMANN Electrical West, Jan. 1, 1932, page 29 

Presents a nomograph for computing power fact 
total power by the two-wattmeter method. MS 

Circuit Tester. Rotier-SmitH Co. Instruments, Vol. 5, Jan 
page 24 

Resistance is read directly in ohms on the scale of t 
strument. Embodied in the instrument is a small dry 
series with a high (10,000 ohm) resistance shea 





Or 


Pri 


Pr 


St 


Wi 


oe 


res oof 
Melt- 
des in 
n Be- 


e the 
ation 





Differen( a! Pressure 


Ba feter Co. 

Br nstrument Co. 

Fo Co. 

Has rporation 

Morey & Jones, Ltd. 

Tagliavue Mfg. Co., C. J. 
a feter Co. 

Br Company 

Brown Instrument Co. 

Ellison Draft Gage Co. 

Foxboro Co. 

Hays Corporation 

Tagliabue Mfg. Co., e. J. 

Taylor Instrument Companies 
= isch & Lomb Optical Co. 
Flow 

Ba Meter Co 

Moré »y & Jones, Ltd. 


Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
silison Draft Gage Co. 
Foxboro Co. 
Morey & Jones, Ltd. 
Tagliabue Mfg. Co., e. 2. 
Taylor Instrument Companies 
Loss of Head 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Morey & Jones, Ltd. 
*itch Diameter 
R. Y. Ferner Co. 
Pocket 
Pressure 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Alfred Suter 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Pressure- Temperature 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Pressure & Vacuum 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


Profile 
Bausch & Lomb Optical Co. 


Rain 
Taylor Instrument Companies 
Recording—Distance 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Strain 
Baldwin-Southwark Corp. 
Alfred Suter 
Tester 
Baldwin-Southwark Corp. 
Thickness 
R. Y. Ferner Co. 
Vacuum 
General Electric Co. 
Volume 
Brown Instrument Co. 
Foxboro Co. 
Water Level for Bollers 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Wind 
Bristol Company 
Brown Instrument Co. 
Taylor Instrument Companies 
GALVANOMETERS 
Brown Instrument Co. 
General Radio Co. 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 
GAS ANALYTICAL METERS 
Chemical 


Hays Corporation 
ar Mfg. Co., C. J. 


Brown Instrument Co. 
GAS LEAK INDICATORS 
Taylor Instrument Companies 
GAS-METERS 
Bailey Meter Co. 
Brown 


Instrument Co. 
Forboro Co 


Tagliabue Mfg. Co., C. J. 


GOVERNORS 
Pressure 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co. 
Tagliabue Mfg. Co., C. J. 
Pump 
Bailey Meter Co 
Tagliabue Mfg. Co., C. J 
GLASS BLOWERS’ GOGGLES 
Burgess-Parr Co. 
GREASE TESTING APPARATUS 
Tagliabue Mfg. Co., C. J. 
GROUND DETECTORS 
Rubicon Company 
Weston Elec. Inst. Corp. 
GYPSUM TESTING INSTRUMENTS 
Alfred Suter 
HAND TALLEYS 
Veeder-Root, Inc. 
HARDNESS TESTERS 
Baldwin-Southwark Corp. 
Alfred Suter 
HELIOSTATS 
Gaertner Scientific Corp. 
HIGH FREQUENCY APPARATUS 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 
HIGH VOLTAGE 
Fuses 
Littelfuse Laboratories 
Indicators 
Weston Elec. Inst. Corp. 
Measuring Devices 
Jeneral Electric Co 
Weston Elec. Inst. Corp. 
Testing Devices 
General Electric Co. 
HUB ODOMETERS 
Veeder-Root, Inc. 
HUMIDITY CONTROLLERS 
Bristol Company 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
HYDROGEN APPARATUS 
Hellige, Inc. 
HYDROGEN ION METERS 
Indicating 
Rubicon Company 
HYDROMETERS 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
HYGROMETERS 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
ILLUMINOMETERS 
Weston Elec. Inst. Corp. 
IMPACT HARDNESS TESTER 
Alfred Suter 
IMPACT TESTING MACHINES 
Alfred Suter 
INDICATORS—See Gages 
INDUCTANCES 
General Radio Co. 
Rubicon Company 
INSTRUMENT CALIBRATION AND 


REPAIRS 

Rawson Elec. Inst. Co. 

Rubicon Company 

Weston Elec. Inst. Corp. 
INSTRUMENT FUSES 

Littelfuse Laboratories 
INSTRUMENT TRANSFORMERS 

General Electric Co. 

Weston Elec. Inst. Corp. 
INSULATION TESTING EQUIPMENT 

General Electric Co. 

Rubicon Company 
INTERFEROMETERS 

Gaertner Scientific Corp. 


KEYS AND SWITCHES 
General Radio Co. 
Rubicon Company 


KEYSTROKE COUNTERS (for Type- 
writers, etc.) 
Veeder-Root, Inc. 
KILNBOY 
Foxboro Co. 
LABORATORY RHEOSTATS 
Ward Leonard Elec. Co. 
LACTOMETERS 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos. 
LENGTH MEASURING MACHINES 
R. Y. Ferner Co. 
Gaertner Scientific Corp. 
LEVELS 
Centering 
Bausch & Lomb Optical Co. 
R. Y. Ferner Co. 
Engineer’s, Wye, Precision, Prism 
R. Y. Ferner Co. 
Taylor Instrument Companies 
aa te INDICATORS 
Bal thwark Corp. 


MAGNETIC RELAYS 

Ward Leonard Elec. Co 
MAGNETOMETERS 

Rubicon Company 
MANOMETERS 

Bailey Meter Co 

Brown Instrument Co 

Defender Automatic Regulator C¢ 

Foxboro Co. 

Hays Corporation 

Morey & Jones, Ltd 

Alfred Suter 
MASTER CLOCKS 

Gaertner Scientific Corp 
MEGOHMMETERS 

Rubicon Company 
MEGOHM VOLTMETERS 

Weston Elec. Inst. Corp 
MELTING POINT APPARATUS 

Burgess Parr Co. 

Tagliabue Mfg. Co., C. J 
MICROAMMETERS 

General Electric Co 

Rawson Electrical Instrument Co 

Weston Elec. Inst. Corp 
MICROFARADMETERS 

General Radio Co. 

Rubicon Company 

Weston Elec. Inst. Corp 
MICROMETERS 

R. Y. Ferner Co. 

Gaertner Scientific Corp 
MICROSCOPES 
Brinell 

Bausch & Lomb Optical Co 

Gaertner Scientific Corp 

Alfred Suter 
Measuring 

R. Y. Ferner Co. 
Metallographic 

Bausch & Lomb Optical Co 
Petrographical 

Bausch & Lomb Optical Co 
Toolmakers’ 

Bausch & Lomb Optical Co 

Gaertner Scientific Corp 
MICROTOMES 

Bausch & Lomb Optica! Co 
MILLIAMMETERS 

Bristol Company 

General Electric Co. 

General Radio Co 

Rawson Elec. Inst. Co 

Weston Elec. Inst. Corp 
MILLIVOLTMETERS 

Bristol Company 

Brown Instrument Co 

General Electric Co. 

Rawson Electrical Inst. Co 

Taylor Inst. Companies 

Weston Elec. Inst. Corp 
sa ng 

Hellige 
MODULATION METERS 

Weston Elec. Inst. Cory 
MOISTURE METERS 

Tagliabue Mfg. Co.. C 
MOTION RECORDERS 


Mechanical 
Baldwin-Southwark Corp 
Bristol Company 
Foxhoro Co. 

MOTOR STARTERS 
Ward Leonard Elec. Co 

MULTIMETERS 
Rawson Elec. Inst. Co 

MULTIPLE PEN RECORDER 
Baldwin-Southwark Corp 
Foxboro Co. 

MULTIPLIERS 
Weston Elec. Inst. Corp 

OHM METERS 
General Radio Co. 
Kawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Corp 


OIL TESTING APPARATUS 
General Electric Co 
Tagliabue Mfg. Co., C. J 
Taylor Inst. Companies 

OPERATION RECORDERS 


Electrical 
Bristol Company 
Brown Instrument Co 


Foxboro Co 

Tagliabue Mfg. Co., C. J 
ORIFICE METERS 
ev, 

y Meter ( 

Semenier aan atic Reg itor ( 

Morey & Jones, Ltd 
Indicating & Recording 

Ba y M e 4 


Brown Instrument Co 

Foxboro Co. 

Tagliabue Mfg. Co., C. J 
ORSAT APPARATUS 

Hays Corporation 


OSCILLATORS 
Weston Elec. Inst. Cor 
OSCILLOGRAPHS 
Baldwin-Southwark Corp 
General Electric Co 
General Radio Co 


Hel It 
OXYGEN RECORDERS 


Hays Corporation 

Tagliabue Mfg. Co., C. J 
PANTOGRAPHS 

Gaertner Scientific Cory 
PERISCOPES 

Bausch & Lomb Optical Co 

Gaertner Scientific Corp 
PERMEAMETERS 


Rubicon Company 
PHOTO-ELECTRIC CELLS 

General Electric Co 

Weston Elec. Inst. Corp 
PHOTO-ELECTRIC COLOR 

ANALYZERS 

General Electric Co 

PHOTO-ELECTRIC COLOR 
COMPARATORS 

General Electric Co 
PHOTOMETERS 

Gaertner Scientific Corp 

Jausch & Lomb Optical Co 
PHOTO-MICROGRAPHIC EQUIP. 

Bausch & Lomb Optical Co 
PHYSICAL TESTING MACHINES 

Baldwin-Southwark Corp 

Alfred Suter 
PITOT TUBE METER 

Brown Instrument Co 

Defender Automatic Reg r ( 

Foxboro Co 
PLANIMETERS 
Automatic Flow Record 

Brown Instrument Co 

Foxboro Company 


Linear 
Brown Inst. Co 
Baldwin-Southwark Corp 
Radial 


Bailey Meter ( 
Bristol Company 
Foxboro Co 
Square Root 
Foxboro Company 
POLARISCOPES 
Bausch & Lomb Optical (« 
Gaertner Scientific Corp 
Hellige, Ine 
POSITION RECORDERS 
Bristol Company 
Foxboro Co 


Tagliabue Mfg. Co., C. J 





SAFE vs SORRY 














Goes to Hollywood. 








The High Speed Motion Picture ena diem this iaianniaies 

with and without Littelfuse protection. INSTRUMENT LITTEL 
FUSES are made in 1/100, 2, 1/16, %, %, %, %, M%, 1 and2 
amps. capacity. Also made i 
Quick, accurate and inexpensive 


Write for instructive catalog 


“Quicker than a Short Circuit” 
LITTELFUSE LABORATORIES 


1772 WILSON AVENUE, CHICAGO, ILL., U.S.A. 


5000 and 10,000 volt ranges 


and new booklet “Littelfuse 
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Electrical Measuring Devices and Applications (4.2) 


Disturbance Hecorder for Power Distribution Systems. 


(Storungasschreiber fiir Starkstromnetze.) G 
; - t ! J f t es T9 


I rs 


Portable Balance Unit for A-« Precision Bridge. > 


Ha (4.2) 

Electrical Integration of Industrial Heat Quantities with 
Resistance-Remote Transmitters < Induction Meters In- 
dependent of Voltage. (Ele rische Integrierung Warmetec 
nischer Messgropen mit Widerstandsfernsendern und span- 
































ngsunabhingigen I Suktiones! ihlern.) W. G i v fur 
f i \ ‘ Feb. ‘ ] 2, pages 94-98 
1 Tt nne ry ‘ the y a ] bed 
ire rre t prop t n t e! the I 
‘ nee nd avoids a possil over-compe! tion 
. <2 ‘ he isua I ig r \v ge-divider I 
’ , ’ Lipp! te pr t valit betweer 
meter current and quantity to be measured Ha (4.2) 
Constant W ‘attnge Voltage Regulator. War LEONA} I 
( Vol. 5, Feb. 1932, page 60 
, iin th . \ ge transformer and reg 
edu the tine currer ne voltage t +} t 
i} the exciter ] nd n ntainine the xciter 
, t p nstant regardless of fluctuations it ne \ 
I n f the regulator is } 3 ft ensat for 
. . { turing variatior n my inf sane ' 

r I r 1 rrect for the ncrease in > Te- 
stance t! n Ho (4.2) 
in Improved High Resistar Unit, H. C. I r & D. I 

bik \ , ru” , Vo 3}, Feb 2, pages 
\ t y ‘ f fr , ‘ , 2 } = * sev } ] j 

i egohms is ] i i} ittering " I r § 
- shy" P s spiral ir ’ t 3 UK resistar s 
‘ | . bys ve \ ‘ ‘i sts nf he \ 1 ¢ = 1 ‘ i into s y i I 1 
th 2 11 sockets Ha (4.2) 
Electrical Instruments in the Gas Industry. E. X. S 
‘ , ; Tol. 51, Maret 1932 re 189 
The most r< nt leve , ta i. ca ety i] nstruments 
for measurement of gas flow, calorimeter: heating values 
et ire reviewed Ha (4.2) 





ste Control System, Without Pilot Wire, Over Electric 
Distribution Networks, for Electrical Equipment and Meter- 
ing Apparatus. (Systéme d'action 4 distance pour la com- 
inde, sans fil pilote, sur les réseaux de distribution d’éne rgie 
électriqt des apparellis de tarification et d'utilisation.) 

















Cully Net énérale de l’Electricite, Nov. 14, 1931, pages 795- 
R ( 

I r >» of the system described depends on t 

n of ediu f jue y cur nts wi! I e su I 
the ! l v-fre ency irrent transmitted | he et 
Vor ! Describes th transmitting and r \ t 
rat ! nuf tured by the Compagnie ] a | n 
ies Compteurs et Matériel d’Usines a Gaz MS (4.2) 


A Generating vastmater for the Measurement of High 
Potentials. P. KIRK K ‘ Miya j f 








” Vol ‘wie 932 pages 1-8 
The n 1 ent is Y ] 1 sin le rr tur wit 
) ¢ itator ting y n electrostat ¢ | ) 
ected t vano! t for me iring t} renerated 
nt é t ‘ iriver t n ngular vel , I 
eve tions per s average « rent thr zh tl g 
T me S | { } ‘ | se th ¢ ' eit ’ f } 
, ’ , V the , tant l of t} ele +, 2 + ¢ rhe 
! f } ns iment exte is f o t y finit 
ie ! nm the earances in tt 
I t 3] rrent f } \ tage ~ 
j n } ! da for hou $95 The } 
! te ‘ e ¢ negligible Ha (4.2) 


Amplitude Measurement of Pulsating Direct Current Volt- 
age with Static Voltmeter and Rectifier Tube. (Scheitelwert- 
messung pulsierender Gleichspannung mit statischen Volt- 
meter und Ventilréhre.) \W. Cames rol f és 











\ t bet 23, 1932 pages 27-13¢ 
T) t é ire ents of the 1 x 
l \ ves » to 120 KV e 1 i i 
} e 2 < h this net} i f , 
< re ‘ scillograph ind ohr resistans T} 
‘ I Ve n th two n th iS 18 &£ | H (4.2) 
Small Measuring Bridge. Power, Vol. 75 Jar 2 1932 
A I ery-type measu nz b ig f 10,00 ana vu nms 
t ted AHE (4.2) 
The Siemens Disturbance Ree order, (Der Siemens-Stérungs- 
schreiber.) W. Hormann & P. M. P rR. Stic it j \ 
ily 19 pages 325-333 
he r vsis of disturbances rec i following abs 
\ } ses is impe \ the et " ent f S h } 
< ~~ 7 ref y very 2} y ‘ ‘ ist nz 
tself and a ; od damping f the measuring system; besides 
it must, under ordinary operating conditions be always ready 
ind simple in handling The ‘dist urbance recorder described 
n the paper has a natural frequency of ¢f cy 
vith a time for one half wave of 0.077 seconds. The " 
contains three moving-coil measuring devices arranged 
ie by side. The function of the ppai atus is explained or 
tl xample of a ground-detector.- Ha (4.2) 
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Magnetic Properties, Materia!s and Their Applicat 


Highly Magnetic Alloys of Nickel-Iron. (Hochma 
Legierungen aus Nickel-Eisen.) (| 


The Changes of Electric Conductivity of Ferro; 
Materials in Magnetic Fields. (Die Aenderungen cd 
trischen Leitfiihigkeit Ferromagnetischer Stoffe 
netfeldern.) | s 


I res f 
The ppar 
} , ¢ +} Y P , 
é ] 1. T +} S cs , 
net ‘ 1 nes } } 
er } ‘ Y eld T FS 
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netizat . 1 B-f (h) + + 
hange of re stance nd tl} } , 3 } 
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I hen } essed ( 
, r nar ¢ ] Y 
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stant f +} , 





Magnetic Materials in the Year 1931. 





lis panecy between tl heor 

tt ‘ The deve ent 
Thirty references : +; 

Simple Method of Sevantionting the Magnetic Field 
Conductors of Any Shape of Section Through Which a r 
rent Flows. (Einfaches Verfahren zur tI ntersuc hur des 


magnetischen Feldes stromdure hflossener Leitersysteme vor 
Seeger Querse hnittsform.) \\ K 
Ve 





The Permeability of Iron, Nickel and Cobalt between 
and 107 Hertz. (Die Permeabilitiit von Eisen, Nicke! ur 
Kobalt zwischen 10° and 107 Hertz.) ij. 35 


rift fur F 1 Ve 69, Ap 1 931 ges 2 
rl tests ere I = 
t hs nd fé G ss S 
} three metals creas . ¢ 
lenetl ld not 1} COY j He 
joes + o) nv nfl 
Strain and Diamagnetic Susceptibility 
lay pas 
Tests the nfluence f 
that torsions nd tens ne +} . a 
The Theory of Derivation in Detail of the Magnetiz 
Curves of the Single Crystals. (Zur Theorie der Feinstr r 
der Magnetisierungskurven der Einkristalle.) 
, \ Ay 9 121. pages 78 
f sing rystals. The v st $ te 
we with tests 1 ie | ott st t S 


Magnetism in Discontinuous Media. 
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r 3 477-505 = 
paees 441-00 
TT) \ s the ae ¢ © o 
) y the y le , + 4 g 
treated 
The Anisotropy of the Magnetization of Ferromacnet 
Crystalis. (Zur Anisotropie der Magnetisierung fer iz 
netise ‘her Kristalle.) F. x GE? t 
Vol. 7 vy € 93 es N 
The scusses - . 
1) rnetizinge enerey wn the 7 act . ¢ +} , c 
A Few Experiments on “Majnetic after-Effect.” (bh inise 
Versuche iiber die “Magnetische Nachwirkung.) 
VEIN Pj ? nat if \ 9 Tine 15 1923] 
iSO 
-pern ‘ Ss { \ 
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pOTEN! /OMETERS—Indicating 
Br nstrument Co. 
Electric Co. 


(eT 
Company 
Recording & Controlling 
rument Co 
Standart d Cell Comparing 
yt oratory, Inc. 


Fess Type 
y Laboratory, Inc 
POWER FACTOR METERS 
Ger Electric Co 
ale Blec. Inst. Co 
ec. Inst. Corp 
PRESSURE ~~ 
—_ (¢ 
Rrown Instrument Co 
} 





De r Automatic Regulator Co 
ro Co 
e Mfg. Co., C. J. 
strument Cos. 


prisms 


PROCESS TIMING AND SIGNALING 
INSTRUMENTS 
Bristol! Company 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
PROJECTION LANTERNS 
Bausch & Lomb Optical Co 
PROTRACTOR 
Optical 
Bausch & Lomb Optical Co 
PSYCHROMETER 
Recording 
Bristol Company 
Rrown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 
Taylor Inst. Companies 


ing 
Taylor Inst. Companies 
PYRHELIOMETERS— 
Weather Bureau Type 
Eppley Laboratory, Inc. 
PYROMETERS 
Optical 
Pyrometer Instrument Co 
Radiation 
Indicating 
Brown Instrument Co 
Pyrometer Instrument Co 
Taylor Instrument Companies 
Recording 
Brown Instrument Co. 
Pyrometer Instrument Co 
Taylor Instrument Companies 


Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Pyrometer Instrument Co. 
Taylor Instrument Companies 
Indicating 
Bristol Company 
Brown Instrument Co. 
Defender Automatic Regulator Co 
Foxboro Co. 
Taylor Instrument Companies 
Recording and Controlling 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Taylor Instrument Companies 
Surface Contact 
Bristol Company 
Brown Instrument Co. 
Pyrometer Instrument Co 
Taylor Instrument Companies 
RADIATION TUBES 
Pyrometer Instrument Co. 
RADIO FREQUENCY OSCILLATORS 
General Radio Company 
RADIO SET ANALYZERS 
General Radio Company 
Weston Elec. Inst. Corp 
RADIO TEST PANEL 
Rubicon Company 
Weston Elec. Inst. Corp 
RADIO TUBE CHECKERS 
General Radio Company 
Weston Elec. Inst. Corp. 
REFRACTOMETERS 
Bausch & Lomb Optical Co 
ae entre Controls 
General Electric Co. 
General Radio Co 
Ward Leonard Elec. Co 
Weston Elec. Inst. Corp 
Light Sensitive 
Rurgess Laboratories. Inc., C. F 
Weston Elec. Inst. Corp. 
Vacuum Contact 
Burgess Laboratories, Inc., C. F. 
Vacuum Tube 
Burgess Laboratories, Inc., C. F 
acsove ae EQUIPMENT 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co. 
General Electrie Co. 


RESISTANCE—Electrical 
General Radio Co 
Rubicon ( oy 
Ward Leonard Elec. Co 

pa Thy pond coiLs 
Ward Le { 

RESISTOR UNITS. 

Ward Leonard Elec. Co 

‘*REV-METERS”’ 
Veeder-Root, Inc 

RHEOSTATS 
General Radio Company 
Rubicon Company 
Ward Leonard Elec. ( 

SACCHARIMETERS 
Bausch & Lomb Optical 
Taylor Inst. Companies 

SACCHAROMETERS 
Tagliabue Mfg. Co., C. J 

SALINITY INDICATORS 
Rubicon Company 

SCALES 
Gaertner Scientific Corp 
Alfred Suter 

SEISMOGRAPHS 
R. Y. Ferner Co 

SHUNT METERS 
Bristol Co. 

SHUNTS 
Rawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Corp 

SIGNALING DEVICES—Automatic 
Srown Instrument Co. 

Foxboro Co. 
Rubicon Company 

SPECIAL COILS 
Ward Leonard Elec. Co 

SPECIAL ELECTRICAL 

INSTRUMENTS 
Bristol Co. 
Brown Instrument Co. 
General Radio Co 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp 

SPECIAL INSTRUMENTS 
Burgess Laboratories, Inc., 

SPECIFIC GRAVITY APPARATUS— 
Gas 
Hays Corporation 

SPECTROGRAPHS 
Bausch & Lomb Optical Co 
R. Y. Ferner Co. 

Gaertner Scientific Corp. 

SPECTROPHOTOMETERS 
Bausch & Lomb Optical Co 
Gaertner Scientific Corp 

SPECTROSCOPES 
Bausch & Lomb Optical Co 
R. Y. Ferner Co 
Gaertner Scientific Corp 

In 


Hellige 
SPEED COUNTERS 
Veeder-Root, Inc. 
SPEED INDICATORS 
See Tachometers 
SPEED RECORDERS 
Bristol] Company 
Brown Instrument Co 
SPEED REGULATORS 
Ward Leonard Elec. Co 
STANDARD CELLS 
Eppley Laboratory, Inc 
Weston Elec. Inst. Corp 
STOP WATCHES 
R. Y. Ferner Co. 
STRAIN GAGES 
Saldwin Southwark Corp 
Alfred Suter 
SULPHUR DETERMINATION 
APPARATUS 
Burgess Laboratories, Inc., C. F 
Tagliabue Mfg. Co., C. J 
SULPHUR DIOXIDE METERS 
Hays Corporation 
Tagliabue Mfg Co., C. J 
SUNSHINE RECORDERS 
Taylor Instrument Companies 
SURGE INDICATORS AND 
RECORDERS 
General Electrie Co 
SVRSRRONSSC OPES 
Weston E Ir rl 
SYNCHRONIZING FORKS— 
Electrical 
General Radio Co. 
TACHOGRAPH 
Baldwin-Southwark Corp 
TACHOMETERS 
Bailey Meter C 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Veeder-Root, Inc. 
Weston Elec. Inst. Corp 
TACHOSCOPES 
Brown Instrument Co 
TELEMETER 
Baldwin-Southwark Corp 
TELESCOPES 
Bausch & Lomb Optical Co 
R. Y. Ferner Co. 
Gaertner Scientific Corp. 


TENSILE TESTERS FOR PAPER, 
WIRE, SHEETS, ETC. 
Alfred Suter 
TENSOMETER (Huggenberger) 
Baldwin-Southwark Cory 
TESTING MACHINES 
Fatigue 
Baldwin-Southwark Corp 
Alfred Suter 
Impact 
Baldwin-Southwark Cor; 
Alfred Suter 
Hardness 
Baldwin-So tl wark Corp 
Alfred Sut 
Portable—Hardness 
\ Ss 
Pertahee—tenstie~es npression 


Baldwin-Southwark ( 


Alfred Suter 
Sheet Metal 
Alfred Suter 


Baldwin-Southwark Cory 
Oll & Bearing 
Baidwin-Southwark Corp 


Universal 
we in-Southwark Corp. 
SI iter 
TEXTILE TESTING INSTRUMENTS 
A. Suter 


THERMIONIC RECTIFIERS 
General Electric Co 
THERMO-JUNCTIONS (Electric) 
General Radio Co 
Rawson Electrical Inst. Co 
THERMO-VOLTMETERS & 
AMMETERS 
Weston I Inst. ( 
THERMOPILE—Coblenta Type 
Eppley Laboratory, Inc 
THERMOMETERS 
Gas Filled 
Bailey Meter ¢ 
Bristol Company 
Brown Instrument Co 
Defender Automatic Regulator Co 
Foxboro Company 
Tagliabue Mfg. Co., C. J 
Taylor Inst. Companies 


Mechanical 
Brown Instrument Co 
Defender Automatic Regulator Co 


Foxboro Co 
Tagliabue Mfg. Co., C. J 
Mercurial 
Bristol Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Resistance 
Brown Instrument Co 
Foxboro Co. 
Vapor-Tension 
sristol Company 
Brown Instrument Co 
Defender Automatic Reguiator Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Taylor Inst. Companies 
Wet & Dry Bulb 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
THERMOSTATS 
Bristol Company 
Brown Instrument Cc 
Foxboro Co 
Taglianbue Mfg. Co., C. J 
Taylor Instrument Companies 
= IESSCRTORS 
Southwark Corp 
TIME METERS 
General Electric Co 
TIME OPERATION RECORDERS 
sristol Company 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
TIME RECORDERS 
Bristol Company 
Brown Instrument Co 
Gaertner Scientific Cory 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
TIME SWITCHES 
General Electric Co 
TIMERS 
Rawson Elec. Inst. Co 
Rubicon Company 
TORSIOGRAPH 
Baldwin-Southwark Corp 
TORSION MACHINES 
Alfred Suter 
TRANSFORMATION POINT 
RECORDERS 
Brown Instrument Co 
TRANSFORMERS (Instrument) 
General Electric Co. 
General Radio Co. 
Weston Electrical Inst. Corp 
TRANSITS 
Engineer’s, Surveyors, Mine 
Gaertner Scientific Corp. 
Pocket 
Taylor Instrument Companies 


TUNING FORKS—Electrically Driven 
General Radio Co 
Gaertner S ntifie ¢ 
Ru n Co any 

TURBIDITY METERS 

U-TUBE MANOMETERS 


Morey & Jones, | 
VACUUM RECORDERS 


VACUUM TUBE BRIDGES 
G R { 


VACUUM TUBE RELAYS 


Ir 


VACUUM TUBE VOLTMETERS. 
R 


wson inst 
VALVES 
Automatic Shut Off 
Bristol Company 
Brown Instrument ( 
I \ } ilor Co 
Foxhoro Company 
Ag wv Mfg. Co., C. J 
iylor Instrument Cos 
Balanced 
{ 
B Instrument Co 
Defender A i R ator Co 
Foxboro Cc 
Tagliabue Mfg. Co., C. J 
Diaphragm. 
Bristol Company 
dD \ ! I or Co 
I » Company 
ra ibue Mfg. ( cC.¢ 
aylor Instrur Companies 
Electrically Operated 
Br ompany 
Brow! Ine rument Co 
General Electric ( 
Reducing 
Tagliabue Mfg. Co., C. J 


Regulating 


Brown Instrument ¢ 
D r Aut I ( 
Fe Co 
i Mi ( ( ] 
l'aylor Inst Cor es 
Safety, Fuel Shut of 
Mfg. Co., ¢ ] 


VENTURI METERS 


Brown Instrument Ce 
Fr ro ( 
VIBROGRAPR 
wark Cor 
VIBROSCOPE 
\ rk ( 


viscosiMETE RS 


I In t ( nies 
VOLTAGE DIVIDERS 

General Radio ( 

Rubicon Co any 


Var 


rd | 
VOLT-AMMETERS 


General Electric Ce 

W n I Ir { 
VOLTMETERS 
Electrostatic 

Rawson Ele Inst. ( 
Indicating 

Gener h trie ( 

General Radio Ce 

R n Elect al I Ce 

W n | ( 
Recording 

Bristol Cor Dp 

General 


Vhesmstente Rectitier 


WATER METERS 


Foxboro Ct 
Tagliabue Mfg C Cc J 
WATER & SEDIMENT APPARATUS 
Tagliabue Mfg. ¢ e J 
WATTHOUR METERS 


General Electric ¢ 


WATTMETERS 
Indicating 
Ger Elec ( 
Rawson Elec. | { 
We } In ( 
musetion 


Bristol Company 
General Electric Co 
WAVEMETERS 
General Radio Co 
WAX MELTING APPARATUS 
Tagliabue Mfg. Co., C. J 
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ELECTRONICS & RADIO (5) 


Radio Measurements (5.1) 











An Improved Audio-F requency Generator. E. G. Lat 

reau of tdar urnal Research, Vol. 7, Oct. 1931, pages 
‘ f 

This pape describes in detail the construction of ar 
1udio-frequency generator for use in making radio-frequen¢: 
measurement The variable audio-frequency output is the 
beat note between two sources of radio-frequency; the 
i piezo oscillator, and the other a variable oscillator. 
output is continuously variable fr 50 to 1500 cycles p 
second. The entire unit is assembled very compactly and the 
essential parts are mounted in i temperature-controlled 
compartment The calibration cu S pract illy linear 
ove in interval of 50 cycles per nd, and re - 
brations indicate that it is constant to better than ( 
per f nd er the entire ing (5.1) 





Quartz Plate Mountings and Temperature Control for 





Pile zo Oscillators. Vincent E. Heaton & E. G. Lapuam. Bureau of 
andar urnal of Research, Vol. 7, Oct. 1931, pages 683-690 
In this paper are described a number of representative 

type of mountings for rectangular and circular quartz 

plat to be used for frequency standards. Unless the move- 
ment of the quartz plate in the holder is restricted, the fre- 
que! y will change with each slight it A satisfactory 

h ler for mounting a long rectangular plate to oscillate in 

its extensional mode may be made by clamping the plat 

centrally perpendicular to its length between two keys, one 
in the face of each electrode The electrodes are spaced by 


quartz washers. A plate mounted in such a holder will be 

nst frequency to 1 part in 300,000. Such a mounting 
has not been found satisfactory for frequencies above 100 k« 
is the damping caused by the pressure of the keys is too 


great. A very satisfactory holder for mounting a cylindrical 








qu irtz plate for “thickness oscillation” may be made by 
clatr in the plate between three screws, —— radially 
120 ipart in a ring so that they press into a V-shaped 


groove cut around the cylindrical surface of the quartz plate 
midway between the faces. The electrodes are spaced on 








either side of the quartz plate by pyrex washers. Mounted 
n such a way, the plate has been found to be constant in 
frequency to 1 part in 1,000,000 in a portable frequency 
standard with the addition of temperature control of the 
scillating circuit. Some discussion is given the subject of 
temperature control of the piezo oscillator WAT (5.1) 
Constant a era rp Oscillators. | B. Lrewerryn. Bell Tele 
System echnical Put tions, Monograph B-640, 1932, 34 
pages 
The manner frequency of vacuum oscil- 
tors depend iting voltages is discussed. The 
theor if the lerived and is shown to indicate 
methods of causing frequency to be independent of the 
yperatin voltag T applied in detail to 
the » ‘ or circuits. Experimental 
i , cited of frequency stability 
A ch iv b a result of application of the 
methods outlined in the theory, and also show that the best 


adjustment is in substantial agreement with that predicted 
by theory. With a carefully built and adjusted oscillator the 








effects of normal variations in the operating voltages are 
negligible in comparison with the effects of Page iture 
variations resulting from the changed operating currents 
Methods of preventing these latter effects are n¢ discussed 
n the present paper. The appendix contains an analysis of 
the conditions under which the performance of an oscillat« 
r be represented by the use of linear circuit equations 
WAT 
Regeneration Theory. H. Nyguist. Bell Telephone System Teci 


nical Pu tions, Monograph B-642, 1932, 22 pages 

Regeneration or feed-back is of considerable importance 
nm many applications of vacuum tubes. The most obvious 
example is that of vacuum tube oscillators, where the feed- 
back is carried beyond the singing point. Another applica- 
tion is the 21-circuit test of balance, in which the current 
due to the unbalance between two impedances is fed back 
the gain being increased until singing occurs. Still other 
cases where portions of the output current 
» fed back to the input either unintentionally 
oO! desig For the purpose of investigating the stability 
f su they may be looked on as amplifiers whoss 
é cted to the input through a transformer. This 
paper de ls. “with the theory of stability of such systems 

WAT (5 

Thermal Current Meter for High Frequencies. (‘Thecmiacher 
Strommesser fiir Hochfrequenz.) K. Scuiestncer. Elektrotech 
nis Zeitschrift, Vol. 53, Jan. 7, 1932, pages 17-18 

The instrument is based on the expansion by the heat of 
the current of a platinum or tungsten wire. Not the elonga- 
tion of the wire, but the change of frequency of the natural 
lation of the wire due to its changed length is measured 
by means of vibrations of a suitable vibrator, the frequency 
f which can be regulated and brought to resonance with 
the vibrating wire. Currents of less than 10 milliamp. can 
I 





asured Ha (5.1) 

An Efficient Equipment for Measurements on the Heavi- 
side-Layers. (Eine leistungsfiihige Einrichtunge fiir Mes- 
ele an den Heaviside-schichten.) H. Ruxorp & P. WoLr 

chrift fiir Technische Physik, Vol. 13, 1932, pages 132-134. 

The height of the Heaviside layers is measured by means 
of the echos of wireless signals emitted by a rotating glow- 
tube and photographic records. The wave length of the sig- 
nals is of the order of 106 Hertz, their duration 0.0001 second 
ind the separation of signals 1/25 second. The sending 
power is 15 watts, and vertical reflection on the layers is 
used as sending and receiving stations are fairly close to- 
gether. The apparatus operates automatically and records 
time vs. apparent height as coordinates. An example of two 
hours duration with its record is reproduced showing an 
upper Heaviside layer at about 400 km at sunrise which 
drops later to 230 km, and a lower layer at about 100 km 
thus corroborating the previously observed duplicity of the 
Heaviside Layer. Ha (5.1) 
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Electronic Measurements, Tubes, Devices and Their Applic 


Oscillations in ape tl Tubes and Allied Ph 
| {ft ‘ \ ? 1 ‘ 














I > Phi pr < ’ 
Series 7, V« 11, Ma 1 peges 697-735 
rhe beh or of an ionized gas under the ! 
ing ir 4 discharge tub theoret n £ 
pe me e described tx nve tig t t é 
far rotating mirror 
Thermionic Control. Bert S. Burs 
4 2 I ge z 
Lighting in the Los Angele Theatre : nti 
jeveloped Westinghouse thermior tube 
! din ing switchboard. Operatio: nsist 
| rcuit f m the ghts tl gt nd 
I inging reac ince li Satur I ‘ 
nz ri lit eactance This coil s irati¢ S 
V I the d potential through a third 
I ! lirect current being supplied in turr 
t the \v lum-tube contro in The itput f 
LY ibyay ter ete nt stag r idit 
board The sliding ar f tne potent t 
onnected to the cont ibe grid, and by var 
tential on this grid from 0 to 30 volts, the outy 
from maximum to minimun 
Traveling Waves and Cathode-Ray Oscillograph Indes 
mobiles et Voscillographe or ee » Ss EA i 
érale de l’Electricité, Dec 12 pages 957-96¢ 
Develop: led autl 
Dufour jer t i 
cording I part ] 
fronted s work d 
and afte f ath 
graph, in I I le t 
of the ipparatus, chiefly those for ( ne f 
ditions. Discusses method adopted for producing 
of the cathode beam and for assuring perfée 
between the di spla cement of the bean ind tne 
studied. Gives some typical results obtained 
oscillograms to show the possibilities of t 
strument 


4 Corona Tube Voltage Regulator. H. W ) 
Wiuus. Electrical Engineering, Vol. 51, Feb. 1932, page 
It is shown P hare { : 





two symmetrik 4 glass 
taining an i I s 

adapted for a t! I 
tube contains n 

so that the m ind tl 
corona voltage erat 





ection of su 
Elven 


Photesioctste Recorder has High Sensitivity. ‘ 


Elects neeru Vol. 51, Feb. 1932, pages 
Vol. 75 May 17, 1932, pages 742-743 

A new recorder has been developed which « 
the measuring and recording operations separ 
coupled together by a combined optical nd 
system. The new instrument has been showr t 
is accurate, sensit*‘ve, and responsive as 2 
instrument Th strument is self-contained 
115 volts 60 ey AHI 

A ‘General Method of Gaseous Tube Control. 
Elk ul Engineering, Vol. 51, Mar. 1932, pages 188 

Me ds were devised for the ntrol of 1 
rectifiers by means of the hot cathode grid and 
that the inherent rectifying property f the 
circuit lends itself to yndenser-energy-storage 
grid control in several ways. Some methods 


Rare Metal Thallium is Finding New Uses. 
Aug. 20, 1931, page 38 


Physical and chemical properties of thal 
to lead: alloys of these two metals, contrar t 
have a higher melting point than either of the 
A thallium-tin-lead alloy is resisté sulpl 


and hydrochloric acids. It is use 
with a high refractive index, and 





Photoelectric Tubes Control Sheet Mill Run Cut Tables 
A. F. Bowers. Steel, Vol. 89, No. 8, Aug. 20, 1931, page 

The layout of the installation is described 

A Thyratron V ae Regulator for an Alternator. 

E. WEINLAN Review of Scientific Instruments, Vol J 
pages 9-19 

A bridge circuit of dissimilar resistance acts as 
sensitive element to operate the thyratron of grid-< 
mercury arc rectifier for the proper excitation 
2.5 KVA motor-generator. Test curves and 17 ref 
given 

An Electrolytic Method of Producing Alkali Metals in 
Discharge Tubes. (Eine elektrolytische Darstellungsmethode 
von Alkalimetallen in Entladungsréhren.) M. Ferro & ! 
Zeitschrift Technische Physik, Vol. 12, May 1931, pages - 

A method is described by which sodium, potassiu! 
dium, and Caesium can be produced electrolyt 
eathode in a vacuum and in a purity which mak‘ 
suitable for use in photocells I 

The Characteristic of Electron Tubes, (Die Kennlin der 
Elektronenréhren.) A. Greurts. Zeitschrift fiir Techn 
Vol. 13, 1932, pages 117-122 

The electron current which flows in cylindr 
cathode single grid tubes (with negative grid voltas 
be calculated from the space-charge law of Lar 
Schottky. As effective voltage of equipotential cath: 
have the same temperature, the algebraic sum of tl 
tive voltage, the Volta-voltage, the border voltagé 
correction factor for the natural velocities of el 
to be taken. The influence of the voltage drop 
cathode can be graphically taken into account. The 
is fully developed and demonstrated by the cal 
the characteristic of the RE 16 tube 
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rometry (7.5) 
photography (7.6) 
Microscopy (7.7) 

Electromagne 


smic rays.) (7.8) 
CHEMISTRY (8) 


Uni their control applications. 
,STRONOMY, NAVIGATION, AVIATION (9) 


jude - “ 
— ng astronomy, navigation and aviation, special matter 
on 4 rection-control such as range finding, direction finding, 


radio beacons, etc. 
GEODESY, GEOLOGY (10) 


In this section will be covered seismology, geophysical pros- 


pecting methods, etc. 


INSTRUMENT DESIGN and CONSTRUCTION (11) 
Matters concerning new instruments, their design, opera- all pieces of “control 
d manufacture, will be included under this heading. 


tion an : 
GENERAL and MISCELLANEOUS (12) 


This section will include: First; general items of interest to 


INSTRUMENTS 
EMPLOYMENT 
SERVICE 


No charge for insertion of notices, 
which should be addressed to INSTRU- 
MENTS Employment Service, 3619 
Forbes Street, Pittsburgh, Pa., should 
be written tersely and must be re- 
ceived by the 25th of the month. In 
replying, put identification number on 
both envelope and letter. 


MEN AVAILABLE 

INSTRUMENT MAKER: 3% years ex- 
perimental laboratory of lamp com- 
pany;2 years experimental laboratory 
of electrical company. J-2. 

PYROMETER MAN: Graduate Penn- 
sylvania State College. Had charge 
of pyrometer calibration laboratory 
in plant with 1100 pyrometers. J-3. 

ELECTRICAL ENGINEER: Graduate 
Charlottenburg Technische MHoch- 

schule; 8 years research engineer 

with chemical company; 4 years 
steel plant electrical engineer; can 
read German, French, Spanish and 

Italian. J-6. 

STRUMENT SALESMAN: Mechani- 

can Engineering Graduate; experi- 

enced sales and service most type of 
power plant instruments. District 

Sales Manager 5 years. Experience 
on gages, flow meter, COe2 recorders, 
pyrometers and other testing equip- 
ment. J-8. 

PYROMETER MAN: 8 years experi- 
ence; expert electrician and gage 
(hydraulic, pressure, vacuum, etc.) 
service man; 3 years instrument labo- 
ratory; education equivalent two 
years of engineering college. J-9. 

INSTRUMENT ENGINEER: Graduate 
Engineering College. Charge of in- 
strument department in large indus- 
trial plant for 2% years. J-10. 

RADIO OPERATOR: Graduate Dodge 
Institute, 1917. Commercial license 
either broadcast or telegraph. J-12. 

INSTRUMENT SALESMAN: Graduate 
M.E., 4 years control instruments, 2 
years power plant specialties, 4 years 
manufacturing experience, in shop. 
Now N. Y. District Mgr. large rolling 
mill. J-13. 

PHYSICIST: Ph.D. 1927. Experienced in 
electric and magnetic measurements, 
testing and research. J-14. 

PRECISION INSTRUMENT MAKER: 
28 years experience on scientific and 
geophysical instruments. J-15. 


RADIO ENGINEER: Graduate Univer- 
sity of Illinois; 2% years experience 
in radio set circuit and tube meas- 
urements as well as development, 
design and patent investigation 
work. J-16, 

ELECTRICAL METER and INSTRU- 
MENT MAN: Technical graduate, 8 
years in instrument laboratory of 


slegtrical manufacturing company. 


— 
Zz 


tie Rays (This heading covers all electromag- 
tic rays other than visible light: infra-red, heat rays, 
ra-violet, X-rays, alpha, beta, gamma, cathode, and 


r this heading will be chemical measurements, analysis, 


d in this section will be, besides usual matters con- 


all in the fleld of measurement and control. Example—"Pos- 
sibilities of Vacuum Tubes for Application to Measurement 
and Control” is an article of universal interest in the fields 


of measurement and control. Second; miscellaneous items of 
general interest because not includable under any of the 
above classifications 


Finally, items of general interest to 


all flelds of measurement and control, such as historica! ma 
terial, biographical, etc. 


Economic (12.5) 


Miscellaneous (12.2) 
Historical and Biographical (12.3) 
Bibliographical (12.4) 


General (of interest to all in measurement or control flelds) 


CONTROL FUNCTIONING EQUIPMENT (13) 


Literature on the equipment used by operators or automatic 


controllers to perform their control functions will be cov 
ered under this heading. For example, the drum controller 


and associated switches, rheostats, relays, and motor start- 


¢ ¢ & . 2 ¢ 


INSTRUMENT ENGINEER 2 years 
university, 5 years public utility, 2 
years sales and service large record- 
ing and controlling instrument manu- 
facturer. J-18. 


INSTRUMENT MAKER: Engineering 
and Drafting instruments, 20 years 
shop experience, Master Degree 
Guild of Nuremburg. J-19. 


ELECTRICAL ENGINEER: Graduate 
Purdue University. Experience with 
Telephone and Telegraph circuits, 
industrial control methods and equip- 
ment, and electrical instrument test- 
ing and maintenance. J-20. 


AIRCRAFT INSTRUMENT MAINTE- 
NANCE ENGINEER: Formerly Serv- 
ice Engineer for largest manufacturer 
of aircraft instruments. Especially fa- 
miliar with airplane instrument 
problems. J-21 


CHEMIST: Graduate Hunter College 
1918. Spent twelve years working out 
various chemical processes in the 
laboratory and demonstrating them 
from a practical standpoint in paper 
mills. Work in the laboratory has 
included water analyses, some bac- 
teriological work, fibre examination 
and testing of various materials. J-22 


ADVERTISING MANAGER: Also as- 
sistant sales manager of flow meter 
manufacturing company. M.I.T. grad- 
uate Mechanical Engineer with 10 
years shop, engineering, advertising 
and sales experience. J-23 


PHYSICIST: 2 years experience in re- 
search with particular training in 
atomics and electronics. Have held 
two fellowships. J-24. 


COMMUNICATION ENGINEER: 10 
years practical experience in instal- 
lation, operation and maintenance of 
high frequency transmitters and re- 
ceivers, also land line _ practice. 
Knowledge of Spanish. J-25. 


ELECTRICAL ENGINEER: Experience 
with electric meter manufacturer and 
with an electrical testing laboratory. 
Master's degree in electrical engi- 
neering. J-26. 


SALES ENGINEER: Sales promotion 
work on scientific instruments, in- 
dustrial control, etc. Three years ex- 
perience with manufacturer of scien- 
tific instruments and three years 
experience with manufacturer of 
automatic regulating devices. Grad- 
uate of University of Chicago. J-27 

ELECTRICAL ENGINEER: Graduate 
of University of Illinois with experi- 
ence in development of control appa- 
ratus desires connection in research, 
design, or development of instru- 
ments or control apparatus. J-28 

SALES ENGINEER: B.S. degree, 1931, 
and graduate work in Physics and 
Chemistry, sales experience. Desires 
permanent connection with instru- 
ment manufacturer with opportunity 
to enter sales department. J-29. 

MECHANICAL AND CHEMICAL ENGI- 
NEER: College graduate, experienced 
in general machine shop work, draft- 
ing. Three years as second assistant 
engineer in merchant marine. J-30. 


Mechanical Control Functioning Equipment (13. 
Electrical Control Functioning Equipment (13.2) 
Includes drum contr ] et 


ers by which an operator controls the motion of a crane are 


functioning equipment 
3.1) 


ollers, relays, solenoids 


SALES ENGINEER Experienced in 
shop, service and sales. Interested in 
handling unit heat ventilation and 
air conditioning apparatus. Licensed 
professional engineer. J 


METER SPECIALIST: 20 years experi- 
ence with utilities and manufacturers 
Meter, distribution and sales depart 
ment. College education. J-32 


INSTRUMENT SALESMAN: Selling ex 
overs flow meters I 


perience I CO) 
corders; draft recorders and indica 
tors combustion and draft tr 
water nda 'B ! t i 
recording meters watth« r meter 
testing devices and megohmers. J 

RESEARCH ENGINEER Technica 
Director Chemical Engineer he 
search Chemist, expert in paper 


dyes, chemicals, fuels, 


production, cut 


1ugment ind 


service patents, literary work, ¢ 
guages. Trained Harvard and abroad 
1-234 

MECHANICAL ENGINEER l years 
experience in design, constructior 
sale, and servicing of power 


and industria metering reg 
and control equipment. J-35 


AUTOMATIC MACHINE DESIGNER 


15 years designing experiens on au 
tomatic machines including 5 years 
on boiler instruments, testing instru 
ments and telegraph instruments 
J-36 

INSTRUMENT ENGINEER: B. S. degree 
1925; four years with preci ‘ 
trical instrument company in the 
search department Specialized 
resistance 1 manufacture and 
stant temperature baths 1-37 


PURCHASING AGENT Experienced 
n purchasing materials for y tru 
ment manufacturers. Can 
and fully qualified to take mplete 


charge of departmse 
} 


MEASUREMENT AND CONTROL SPI 


CIALIST: Seeks connection wit! 
mercial laboratory, public itility 
manufacturer, in ipacity of develop 
ing engineer or consultant. Wide and 
extensive experience with all types f 
lectrical instruments, both American 
ind foreign, precision measurement 
standardization and automati« 
trol. Wide experience in patent wo 
Also adept in pyrometry and pneu 
matic ntrol. Member A. J. E. E. J-40 
ELECTRICAL ENGINEER: 32 years 
electrical metering and automatic 
ontr i f Ve irs ihor it ry ind 
tical measurement of gas flow, fur 
nace temperatures and 
Some sales xpe! I J-41 
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Acoustics & Vibrations (6) 


Sound and Vibration Devices and Applications (6.2) 


Bouncing-Vin Versus Throttle- = Nert MacCouttl 
A. E. Journal, Aug. 1931, pages 137-1; 
Experiments to determine if any diffe rence in fuel match- 

ing by bouncing-pin or throttle-audibility on the same 

engine are described, also tests to determine if the Coopera- 
tive-Fuel-Research and Series-30 Ethyl Gasoline Corp. en- 
gines gave similar results for either method. To check these 
tests another study to find the relative precision of these 
two methods of knock testing was made. From these tests 
the conclusion is drawn that, with few exceptions, little dif- 
ference could be detected in matching fuels on either the 

Ixthy!l Gasoline Corp., Series-30 or the Cooperative Fuel- 

Research engine. (6.2) 

Effect of Sound Intensity on Knock Ratings. Harry F. Hur, 

J. R. Sanina & J. Bennett Hii. S. A. E. Journal, Aug. 1931, pages 

134-136 
Measuring knock-sound intensity by a microphone and 

vacuum-tube amplifying set is described in this paper. Wide- 

ly varying fuels are compared with mixtures of normal 
heptane and iso-octane at knock intensities ranging from 
incipient knock to a knock severe enough to cause preigni- 
tion. The conclusion is drawn that, for tests on the L-head 

Cooperative Fuel-Research knock-testing engine, the inten- 

sity of knock at which tests are made does not affect the 

knock ratings if a fuel-matching method is used. (6.2) 


A New Meter for Noise Analysis. T. G. Castner, E. Dietze, 
G. T. Stanton & R. S. Tucker. Electrical Engineering, Vol. 50, May 
1931, pages 342-3 

The Bell System has developed a sound meter which con- 
sists of a sound-pick-up-device to convert acoustic into 
electrical energy, a multi-stage vacuum tube amplifier, a 
calibrated gain control to measure sound levels over a range 
of 90 db. (corresponding to a range of 1,000,000,000 to 1 in 
input powers). There is an electrical network to weight dif- 
ferent frequencies in a manner similar to that in which they 
are weighted by the ear, a rectifier and visual indicating 
meter which responds in a manner similar to the ear, and 
means for over-all acoustic calibration. The sound meter is 
calibrated in terms of a 1000-cycle pressure of 0.001 dyne 
per sq. cm. in a free progressive wave which pressure is 
called the “reference sound level.” Sound levels measured 
are expressed in decibels above this reference point. For a 
1000-cyele tone, this reference level is somewhat above the 
minimum threshold of audibility of the average observer 
The layout, calibration, and uses of the sound meter are 
discussed. W.H.B. (6.2) 

“nt Machines for Vibration Testing. (Neuere Schwing- 





rt 

ungs- priifmaschinen. > W SPAETH it hrift Verein deutscher 
eu Vol, 75, Jan. 17, 1931, pages 83-85 

‘Vibration measuring apparatus exert on the body to be 


tested for vibrations artificial periodic forces for which the 
point of attack, direction of attack, magnitude, and fre- 
quency can be selected at will. The actions of these forces 
are recorded in resonance curves from which important 
characteristics, as f.i. natural frequency, logarithmic decre- 
ment of damping, magnification factor, swinging mass, 
dynamic spring constant, ete., can be determined numerically. 
A few of such machines for the investigation of bridges, 
soil and other purposes are briefly described. 9 references 
are cited. (6.2) 

Dynamic Determination of the Load Coefficient of Soil 
with the Recent Vibration Agitator and the Vibration Meter 
“Geodyn.” (Dynamische Ermittlhung der Bettungziffer mit 
dem neuen Schwingungserreger und -messer “Geodyn.”) 
P. Muevier. Zeitschrift des Oesterreichischen Ingenieur- & Architekten 
Vereins, Vol. 83, Jan. 9, 1931, pages 5-6. 

An instrument was developed with the object of quanti- 
tatively determining the elastic properties of soil with re- 
spect to the foundation of buildings. The “Geodyn,” brought 
on the market by the Maihak A. G. Hamburg, represents 
an automatic recorder. The performance of measurements 
is demonstrated. EF (6.2) 

Measurement of Vibration of Machines. F. Srteser. Archiv fiir 
Technisches Messen, 1931, section V171-2, page T49. 

From the measurement of the vibrations of machines or 
rotating parts or foundations conclusions can be drawn as 
to the mechanical stresses in the parts. An electro-vibro- 
graph is described which consists mainly of two transform- 
ers with an air gap connected with primaries in series and 
secondaries in opposition; at rest the resulting voltage is 
therefore zero, but the air gap is changed by vibrations 
and the secondary voltages are changed. The small result- 
ing currents are amplified and can then be used in known 
manner for indication or recording. Construction and method 
of measurement is described and a curve reproduced. 

Ha (6.2) 

Three Component Vibrograph. AMERICAN ASKANIA CORPORATION. 
Instruments, Vol. 5, Jan. 1932, page 21. 

This instrument was designed for the study of mechani- 
cal vibrations, particularly vibrations of structures. A spe- 
cial feature is that the vibrations are converted into visible 
wave forms by a mechanical-optical arrangement, rather 
than by use of an electrical oscillograph. HO (6.2) 

Recording of Rapid Vibrations. (Aufzeichnen schneller- 
Schwingungen.) R. AmBRONN. Zeitschrift Verein deutscher In 
yenieure, Vol. 75, Dec. 12, 1931, pages 1517-1518. 

This instrument uses piezo-electric quartz plates which 
develop under the influence of variable pressure electric 
charges which are proportional to the pressures. The con- 
struction and calibration of such an instrument is Coneriee. 

la (6.2) 

A Source of Mechanical Vibration for siesta Pur- 
poses. F. AuGutie. Philosophical Magazine and Journal of Science, 
Series 7, Vol. 11, Feb. supplement, 1931, pages 517-522. 

A method is described to vibrate a loaded beam in a ver- 
tical plane which gave a controllable amplitude up to 0.002 
inch at frequencies from 8 to 35 cycles per second with a 
good wave form. Apparatus used are described and curves 
of vibration reproduced. Ha (6.2) 
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General & Miscellaneous (12) 
General (12.1) 


The Plant Instrument Department. Roy \W. Lr 
Vol. 5, Feb. 193 pages 27-32 
Presents general background on the launchi 


ducting of a plant instrument department. Met 

lecting and organizing plant personnel and equ 
discussed at length. Also outlines systems and } 
tices for instrument engineering, design, investi; 
research activities of plant instrument departm: 
of instrument construction, repair, and mainte: 

ties; also their organization for efficient servic: 
lined. Describes the development of a plant inst) 
change and how to conduct it to be of servic: 


plant. 
The Laboratory Apparatus gy in 1931. A: 
DER. Instruments, Vol. 5, Jan. 1932, page 14. 
Mentions several new deve easenian for metallur 
metry, chemical analysis. 


1931 Developments in Industrial Process Instrumeni« 
Béuar. Instruments, Vol. 5, Jan. 1932, pages 6-10. 

A general review covering industrial measuring a . 
and control equipment in the fields of temperatu 
sure, flow, humidity, speed, viscosity, etc. 

Chemical and Electrical Phenomena on Gas-C hiewed Me- 
tallic Surfaces. (Ueber chemische und elektrische Vorgiinge 
an gasbeladenen Metalloberflachen.) R. Suurman> 
anorganische und allgemeine Chemiz, Vol. 203, Dec. 30, 19 | 


The property of some metals to absorb certain 
their surface to an extraordinary degree is discu 
formula of Vander Waals does not hold good for a 
and gases, the author assumes therefore that els 
causes have to be used for an explanation. Metals 
tinguished from other elements of the periodic s 
the fact that they emit at sufficiently high temperatu 
electrons, and, at radiation with short-wave light 
electrons. The formula of Richardson permits ca 
this emission. The adsorption of atoms whose valen 
trons are only loosely bound together and which a 
brought into contact with the surface of a metal w 
electron affinity, is explained by the Einstein form 
necting the quantum energy with the electron 
Polarization and chemical border phenomena are 
lated with adsorption. H 

Remote Measuring in Steel Mills. Part L. Principles of th 
Methods of Remote Measuring. (Fernmessen auf Bisenhiit- 
tenwerken. I. Die Grundziige der Fernmessverfahren.) 
VON SOTHEN. Archiv fiir Eisenhiittenwesen, Vol. 5, July 19 


The paper deals with the principles and method 
mote measuring devices for the manifold applic 
steel mills. G} 

Remote Measuring in Steel Mills. (Fernmessen auf Wisen- 
hiittenwerken.) II. The Application of the Electric Remote 
Measuring Methods. (II. Die Anwendung der elektrischen 
Fernmessverfahren.) B. von Soruen. Archiv fiir Eisenhiit! 

Vol. 5, Aug. 1931, pages 81-93. 

Report 153 of the Committee on Heat of the \ 
deutscher Eisenhtiettenleute. The paper deals with t 
Plication of the electric remote measuring methods ir 
lurgical plants, as blast furnace plant, the stoves, ths 
hearth plant, the rolling mills, the gas producer plant 
the Thomas steel plant. It further deals with the equ 
for controlling heat, gas, water, compressed air and 
tric current. A detailed illustrated description is g 
the various devices that are employed and suggested 
the above purposes with special reference to the equip: 
as installed in the various plants of German steel mi * 
paper concludes in pointing out the possibilities of 
ment in the field of remote measuring devices. Gn 


The Research Institute of the A. E. G. (Das Forse hungs- 
institut der A E G.) Elecktrotechnische Zeitschrift, Vol. 1) 
21, 1931, pages 672-673. 

The new institute is a four-story building and co! 
physical, acoustic, electronic tube, electro-technical, « 
ical, insulation material and metallurgical-magnetic | 
tories with library and necessary work shops. H 

Optical Coincidence Gage. I. C. Garpiner. American M ’ 
Vol. 74, Jan. 22, 1931, pages 155-157. 

Errors in measurement arise from the mechani: 
tact necessary in most gages. The U. S. Bureau of Star is 
has constructed one which replaces one or both mecl 
contacts with an optical contact. Describes and illu 
this gage which with a single setting will measur« 

a plus or minus value of 0.00004 inches. RH] 

Measurement—The Key to Efficiency. F. C. Know 
trical Review, Nov. 13, 1931, page 738. 

Abstract of address of chairman of the Meter and 
ment Section of the Institution of Electrical Enginee! 

6, 1931. Reviews some of the modern applications of 
ments in industry, among these being remote aut 
metering, functional signal transmission, KVA_ ind 
and measurement of resistance. MS 

Progress in Hydraulics. Contributed by the Hydraulic ” 
of A. S. M. E. Mechanical Engineering. Jan. 1931, pages 2 

This annual report of the Bydraulic Divis sion of 
S. M. E. makes several mentions of the increasing 
ment of instruments, particularly the application of 
motors for remote indications, remote recording a} 
mote control. The automatic operator is finding more 
sive employment and various forms are continually < 
on the market. MFB 

Concerning the Art of Metallography. Francis F. Luca 
Treating & Forging, Vol. 17, July 1931, pages 668-671; Au 
pages 783-784, 813-814, 817. 

The article describes the types and the function 
struments used and the results which may be obtain¢ 
optical systems of the Abbe apertometer, microsco}] 
testing objectives, the Zeiss-Martens metallurgical 
the methods of etching, taking of micrographs and 
ing” of pictures are thoroughly explained. 8 reference 
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vacuum-Tube Device for Current-Balance Telemeters. 


Pp ; eNEHAN & Paut MacGanan. Electrical Engineering, Vol. 50, 


1931, Section I, pages 510-511. 


F new device utilizes electron tubes for producing and 
- ling the feeble d. c. currents which constitute the in- 
ng medium for this type of remote metering. The 
me ions to be remotely observed are first translated into 


rtional currents, which are then transmitted over com 
ation lines and measured at the remote receiving point 
ial current measuring instruments. The only auxiliary 

required can be obtained from an ordinary station- 
ne circuit, and circuit constants are chosen so that mo- 
ary dips in this supply voltage do not affect the read- 
spe E W HB (12.1) 
Remote Repeating and Summating. (of Meter ‘aaa 

trument World, Vol. 4, Dec. 1931, pages 147-1 

N system for remote metering developed os Trueb, 
qgaeuber & Co., Switzerland, is described. Transmitter and 
iver both have field coils across same line. Field coil 
induces in moving coil of transmitter an E. M. F. propor- 
tional to position of moving coil (i.e., to plane of moving 
coil and that of field flux). Receiver coil is tied together in 
series With transmitter coil, so receives a current from 
E. M. F. induced in transmitter coil which rotates it to same 
position = the latter. Receiver coil stops at that position, 
because BE. M. F. induced in it by its own field then is equal 
and poster Wo to E. M. F. in transmitter coil. Advantages 
claimed: (a) Null method, independent of line resistance. 
(b) Null method, therefore can use several repeaters for 
each transmitter, without interaction between receivers. 
(c) By putting moving coil elements in series, can add in- 
dications, receive at a remote point the total of several 
meter readings. Circuits are given and applications de- 
scribed. HO (12.1) 

4 Special Planimeter for the Determination of Effective 
Values. (Ein Spezialplanimeter zur Bestimmung von Effek- 
tivwerten.) — A. Apter. Elektrotechnische Zeitschrift, Vol. 52, Nov. 
1931, pages 1387-1388. 

The LS arume nt determines the effective value (where y 
is the ordinate, t time, and T period), by simply circum 
scribing the curve and its base line, Its principle is to carry 
out the squaring of the ordinates by a doubling of an angl« 
The theory of the simple instrument is derived and the 
construction described; the angle is doubled by an equilat- 
eral triangle. Ha (12.1) 

Industrial Process Control. H. OLKeN. Electronics, Vol. 3, Oct. 
1931, pages 144-145, 172. 

The principle of using electrical oscillating circuits as 
means for controlling and measuring a product without con 
tacting or disturbing it. An electric condenser is inserted in 
the circuit the plates of which are changed in their distance 
by irregularities of the product; this upsets the balance in 
the electric circuit and an ammeter in the latter indicates 
the irregularity; it is calibrated in the magnitude which is 
to be recorded, inches, pressure, etc. Ha (12.1) 


a, 


The Automatisation of the Control of Coke-Oven Opera- 
tion. (Zur Automatisierung der Kokreibetriebskontrolle.) 
L. Litinsxt. Die Messtechnik, Vol. 7, May 1931, page 117-130. 

The modern automatic supervision of the operation of 
coke-ovens requires recording instruments for the coal 
charged into the ovens, process of distillations, operation of 
auxiliary machinery, amount of coke produced, measuring of 
the amount of coke-oven gases, temperatures of gases and 
cooling water, condensation, measurements in the power sta- 
tion and supervision of light-oil and benzol production. The 
arrangement and types, operation, as well as construction 
of such instruments is discussed in detail. A whole installa- 
tion is illustrated on an example of American practice. Dia- 
grammatie sketches of instruments and 38 references sup- 
plement the exhaustive paper. Ha 12.1) 

Harmonic Analyzer. (L’analyseur harmonique Mader-Ott). 
J. Reyvat. Revue Générale de l’Electricité, Vol. 30, Sept. 12, 1931, 
pages 413-419. 

This instrument permits analyzing periodic curves; a 
mechanical operation gives the terms of the individual har- 
monics in the Fourier series. It consists in the combination 
of a planimeter with a system of levers and gears and is 
arranged so that the result can be read directly on a scale. 
To each harmonic corresponds a certain set of gears. The 
theory of the instrument is derived and the operation of it 
described and illustrated by an example. Ha (12.1) 

Precision Measuring Instruments Used by the German Ma- 
chinery Industry. O. P. van STEEWEN. American Machinist, Vol. 
75, Oct. 22, 1931, pages 620-622; Oct. 29, 1931, pages 666-668 
Nov. 5, 193 , pages 704-707. 

To manufacture with greater economy two main expedi- 
ents were used in Germany: 1, Systematic establishments of 
standards by the German Industrial Standardization Com- 
mittee, and 2, enlistment of the optical industry for the 
purpose of cheapening and simplifying measuring method. 
The latter measure consisted in refining the inspection 
methods in order to exclude the personal factor and obtain 
closer tolerances. A great number of gages, microlasts, in- 
ternal gages, gear testers, etc., are described and their func- 
tion explained. (Ha 12.1) 

Instruments for Practical ae (Instrumenten- 
kunde der praktischen Hydrometrie.) kL. A. Orr. 

This pamphlet of A. Ott, in Kenyston, Bavaria, deals with 
the principles of water measurements, giving briefly the 
theory and the most important points to be observed in 
carrying out the measurements. Hydrometric vanes in sev- 
eral types, the electric log for me asurements in open water 
vanes in pipe lines, continuous control of service, the con- 
struction of the instruments, electrical contacts, calibration, 
fields of application are fully described and the operation of 
each instrument explained. Ha (12.1) 

Standardized Glass Apparatus in all Laboratories. (Ge- 
hormte Glassgeriite in alle Laboratorien.) Glass und Apparat, 
Vol. 12, Aug. 23, 1931, page 131-134. 

The magazine advocates strongly the general use of only 
Standardized glass apparatus and points to the advantages 
derived by it. Series of beakers, dishes, ete. are described 

Ha (12.1) 


Development of 


Miscellaneous (12.2) 


the Wabblemeter 
Steadiness as an Indication of Riding Comfort. | \. Mos 





for Measuring Bodily 


. Automotive Engineer ourna ol. 28, May 1931, p. 580-581 

Wabblemeters are instruments devised for the } f 
indicating ability to keep one's balance when placed 
instrument. The new instruments described here consist of 
i platform arrangement on which the subject t 
of balance or unsteadiness is measured by the exte 
Which the platform is moved or wabbled, records ber taker 
over a given unit of time. The movement of the 
ire recorded automatically on two counte by a 
rangement, and the machine integrates all the 
made when a person stands on the platform. Ts 
are described and standardization f the machine 
tain variables suggested Ha (¢ ) 

The Steadiness Meter and its Use in a Preliminary In 
vestigation of Riding Qualities, AMMon Swot und G. ¢ ‘ 
DENBOURG. Soc. Automotive Engineers Jours Vol. 28, M ’ { 
582-583. 

This instrument is designed for findi: ome by 
means of measuring the nervous reaction of a i! 
controlled conditions. It consists of a cabinet about ! 

6 in. x 9 in. with a brass plate in part h 

holes from %4 in. to % in. in dia h hole 

in. smaller than the precedinge one ibject und t 
has to insert a stylus of 3/32 in. diameter wit} it tou 

the brass plate successively into the holes startin 

the largest. The tests are described more in detail. Individ 
ual records reveal a significant relationship between tot 
miles traveled and readings on the meter Ha ( 

A Comparison of smetetan and Aneroid Sphygmomanom 
eters. Braprorp Noyes, Jr. Revier nti nstruy Vol. 2, Oct 
1931, pages 632-637 

Tests are described which were to determine which |} 
of instruments was more suitable for the physician use it 
measuring a person's blood pressure It would appea ha 
the indications of the mercury instrument la ed bel 1 the 
true pressure on the arm bag of the sphygeniomanometer 
this lag may cause an error of a much a lo mn nm the 
determination of systolic and diastolic pr ure In u 
mercurial instrument the arm bag must be deflated at a rate 
slow enough to minimize this error The principle of bl 1 
pressure measurement are set forth Ha (1 ) 


A New 





Apparatus for the Location of Cables. (Ein neuer 


Kabelsuchapparat.) FRANZ Kaiser emens-Zeitschrift Vol 11, 
Oct. 19381, pages 470-472 

In order to determine the exact route of eabl or one 
cable out of several running side by side, mostly one whic} 
has been disconnected for the purpose of repairs, the core 
of this cable is on one end connected to ground or the lead 
sheath, and on the other over a battery to ground. The 
ground current (return current) is therefore distributed ovet 
many paths while the core carries the full current. By pl 
ing an iron core with a coil and a ilvanometer clo to the 
cables the disconnected one will give the greatest deflectior 
while the others show a smaller deflection and also of 
verse direction, as they carry only part of the return cu 
rent. The apparatus as made by Siemens & Halske is de 
scribed Ha (1 ) 

A Vernier Indexing Head. D. O. Dr American Machir 
Vol. 74, Jan. 22, 1931, pages 168-169 

Describes and illustrates a device consisting of two disks 
one with 16 holes and one with 15 holes. Combination vith 
these allow division of a circumference into 240 part or 
any factor thereof. RHP (12.2) 

Current Radiological Practice. | H. W. Ba EI kl , i 


ting of Cement. (Ueber ein neues Verfahre 





Dec. 11, 193 


1, pages 871-873 
nd instruments shown at the exhibl 


Survey of apparatus a 
tion 


of 


the British 


Inst 


itute of Radiology MS (12.2) 


A Method of Investigating the Reactions During the Set- 


ung der Vorgaenge beim Abbinden 





1 zur Ut ntersuch- 
nts.) A. Gut 





des 7 


Vol. 55, Nov. 23, 1931, page 1297 


at the Meeting of the Verein der 
Ihelm Institut ftir Silikatforschung 


and use of the Mikro 


detrimental effect of water addi 


the examination of setting cement 


MANN, Jonindustrie Zeitung, 
1299. 
The paper presented 
Freunde des Kaiser Wi 
Nov. 1931, pertains to the description 
ton” which eliminates the 
tions indispensable for 
under an ordinary microscope. The 


sents an optical study of 


new equipment repre 


cement samples embedded in paraf 


fin. At certain intervals thin layers are cut off by a wedge 
and the small slices of 5 y thickness are submitted to ar 
examination at magnifications as high as &* 1200. The phe 
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Automobile Tester. (Registrierendes Kraft- 


P. Hoerrer. Zeitschrift fiir Instrumenten 


324. 


an instrument recording the accel 


ity of vehicles, particularly of auto 
eration of the brake, clutch, gear 
gas feeder is registered. The whole set is portable and 
a small storage battery and a clock mechanism 


works electromagnetically and a pen 


the travel-time-diagram. The vari 


enlarged by 


xperiment are checked by contacts 
designed auxiliary wheel the measurir 


a centrifugal switch 


Methods to Determine the 


Surfaces, (Untersuchung verschied- 


von Metallfliichen.) W. Krrs 
Vol. 39, Dec. 1, 
method of get 


method to 
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make 
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MAGNETIC 


COUNTERS 








eedix-ROOT 


offers Magnetic Counters as primary 
control-instruments in operating pro- 


duction machines. These Counters 





give you an every-minute record of 
production at individual machines. 
No waiting for reports from the fac- 
tory. You get the total of finished 
products or smallest parts—as fast 
as produced. “Wired” to you from 


machines or assembly lines. Recorded 








Mechanical contacts on machin« 


in the shop make and break th: 


electrical circuits which operat: 
the Counters over your desk, o: 
banked on convenient counter 
board. Your regular lighting 


circuit supplies the current (or 


storage batteries if so specified 





in ordering Counter). Let us 
give you complete information 


on application of these Counters 





to your machine needs. « « 





on the Counter-dials over your desk. 





Mechanical Counters for every requirement are shown and described in the Veeder-‘Root 
(Catalogue. Write for copy, and ask for the facts on how Counters simplify 
profit-making at the types of machines you operate. 


OFFICES IN THE 
PRINCIPAL CITIES 


OOTincorporarep 


Needoi- ROO 


BUILDERS OF COUNTERS 


HARTFORD, CONN. FOR EVERY PURPOSE 
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RAWSON ELECTROSTATIC VOLTMETERS 


LITTLE OR 
NO POWER 
CONSUMPTION 
Type 508 
o 
MAXIMUM 
CAPACITIES 
ONLY A FEW 
MICRO-MICRO.- 
FARADS 


Ranges from Full Scale 
for 120 Volts up to 40,000 
Volts. Higher Volt 
Ranges on Request. 





FOR MEASUREMENT OF AC IN MICROAMPERES USE 
RAWSON ELECTRONIC METERS 


Rawson Electrical Instrument Co. 
INCORPORATED 1918 
CAMBRIDGE, MASS. 


Branch Office: Mid-Western Representative: 
91 Seventh Avenue Ear, N. Wesser 

New York City Daily News Bldg., Chicago, III. 
Also Manufacturers of DC Multimeters, (AC or DC) 
Thermal Multimeters, Microammeters, Milliammeters and 
Ammeters, Microvoltmeters, Millivoltmeters, and Volt- 
meters, Cable Testers, Timers, Earth Current Meters, 
Fluxmeters, Thermo —— Electrostatic Voltmeters, 

Wattmeters, etc. 


Single Pivot Meters Supplied to Special Order 
Special Apparatus Built to Order 
Write for bulletins. 
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eyond the Line 
of Routine 


Every editor serves his readers—by collecting articles 
and information on the outstanding developments in 
the field covered by his publication, by collating data 
on certain subjects, by assembling the news, etc. But 
to editors of certain publications come opportunities 


to perform helpful acts outside the daily routine. 


INSTRUMENTS is such a publication. 


=~ Baa a —_— ) 


SPEER CARBON COMPANY 
( ARBON PRODUCTS 
Sam Marrs, Pa 


Instruments Publishing C 
3619 Forces Street, 
Pitteburgn, Me. 


Gent. emen: 
We have « problem that sae us wondering whether y oan eit ws is 

solving it. Our knowledge of instruments suitable for © type of 

work is limited, 





truly youre 


SHEEP Caubom COmPar! 


mm 


With what we hope is 
pardonab e oride, 
INSTRUMENTS prints 
this letter expressing 


acpreciation for a ser- ;  — SED: 
} 


vice beyond the line 
of routine. | ae 
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Automatic PROCESS CONTRO] | 





CRASHES CosT CURVES.. 


Ri: ALIZING that a dollar 
saved in cost of production is 
a dollar added to net profit, 
industry is focusing the spot- 
light of enforced economy on 
every operation in the manu- 
facturing process. It is search- 
ing relentlessly for those 
hidden irregularities and evils 
which so often multiply into 
alarming waste, rejects, and 
non-uniformity in product 
quality. 

\ trustworthy ally in slaying 
such waste 1s BRISTOL’S 
Automatic Process Control. 
Pioneered over forty years ago 
when BRISTOL’S original re- 
cording gauges and thermom- 


( 
~~ S&S —< 


eters initiated industry's first 
attempt to control production, 
BRISTOL’S Automatic Process 
Control today 1s so complete, 
comprehensive and diversified 
in design, type, operation and 
application that it can prescribe 
the correct solution for prac- 
tically any control problem. 


By coordinating and synchronizing 
the regulation of pressure,vacuum, 
temperature, motion, time, speed, 
humidity, flow and other quanti- 
ties entering into factory processes, 
this new “robot” is making pos- 
sible precision production to a 
degree that marks a new era in 
scientific manufacturing. 


BRISTOL’S Automatic Process 


BRI STO LS Automatic 

















safeguards quality. It 
assures exact uniformity in prod- 
uct. It avoids the losses of yester- 
day’s rule-of-thumb practices. In 
fact, the possibilities for cutting 


costs are almost without end. 


An audit of your own manufac- 
turing may reveal several oppor- 
tunities. BRISTOL’S Engineers 
will welcome the privilege of serv- 
ing you in this important work, 
and in assuming undivided respon- 
sibility for its complete success 
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‘Typical cf the hundreds « 


actual and potential applications of 
BRISTOL'S Automatic Process Control 
in wide use today are the following: 
Automatic Cycle Control in Vulcanization of Auto- 
nobile Rubber Tires and Tube S. Bu ietin 
Automatic Cycle Control in Processing 

serving of Foods. Bulletin 386-F. 

Double Unit Electric Control for Autor 
Holding Pasteurizing Temperatures wit 
Fahr. or less. Bulletin 3200. 

Automatic Control of Hot Blast Temperat 
Blast Furnace Operation. Bulletin 372. 
Recording and Controlling Equipment for 
natically Controlling Humidity in the Sat 
of Natural Gas. Bulletin 962-A. 
Automatic Temperature Control of Seal W 
Direct Steam Heated Gas Holders and ¢ 
ing Water Heated Gas Holders. Bulleti: 
Automatic Operation Control of Produc 
Machines. Bulletin 961-Al. 

BRISTOL also makes a complete line of 
ments for indicating, recording, and cont 
pressure, vacuum, temperature, volt ige, « 
power, frequency, motion, time, speed, | 
liquid 1, flow; 


lev as well as electric mot 
ated and diaphragm motor operated vals 
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process control. 
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